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(57) Abstract 

TTie present invention relates to certain novel substituted derivatives which are l-pyrimidinylacetamide derivatives of for- 
mula (I), set out herein, which are inhibitors of human leukocyte elastase (HLE), also known as human neutrophil elastase 
(HNE), maldng them useful whenever such inhibition is desired, such as f r research tools in pharmacological, diagnostic and re- 
lated studies and in the treatment of diseases in mammals in which HLE is impUcatcd. ITic invention als inchides intermediates 
useful m the synthesis f these substituted derivatives, processes for preparing the substituted derivatives, phamaceutical compo- 
sitions containing such substituted derivatives and methods for their use. 
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ALPHA-AMINOBORONIC ACID PEPTIDES AND THEIR USE AS ELASTASE INHIBITORS 

■t 

The present invention relates to certain substituted 
^ derivatives, in particular, certain l-pyrimidinylacetamide compounds, 

\riiich are inhibitors of human leukocyte elastase (HLE), also known as 
human neutrophil elastase (HNE) , making them useful whenever such 
inhibition is desired, such as for research tools in pharmacological, 
diagnostic and related studies and in the treatment of diseases in 
mammals in ^icb HLE is implicated. For example, HLE has been 
implicated in the pathogenesis of acute respiratory distress syndrome 
(AROS), rheumatoid arthritis, atherosclerosis, pulmonary emphysema, 
and other inflammatory disorders, including airway inflammatory 
diseases characterized by increased and abnormal airway secretion such 
as chronic bronchitis and cystic fibrosis. Also, HLE has been 
implicated in certain vascular diseases and related conditions (and 
their therapy) in which neutrophil participation is involved or 
implicated, for example, in hemorrhage associated with acute 
non-lymphocjrtic leukemia, as well as in reperfusion injury associated 
with, for example, myocardial ischaemia and related conditions 
associated with coronary artery disease such as angina and infarction, 
cerebrovascular ischaemia such as transient ischaemic attack and 
• stroke, peripheral occlusive vascular disease such as intermittent 
claudication and critical limb ischaemia, venous insufficiency such as 
venous hypertension, varicose veins and venous ulceration, as well as 
impaired reperfusion states such as those associated with 
reconstructive vascular surgery, thrombolysis and angioplasty. The 
invention also includes intermediates useful in the synthesis of these 
substituted derivatives, processes for preparing the substituted 
derivatives, pharmaceutical compositions containing such substituted 
derivatives and methods for their use. 

In U.S. Patent 4,499,082, of 12 February 1985, assigned to 
E. I. DuFont De Nemours and Company, there is disclosed a series of 
peptidyl boronic acid derivatives as reversible inhibitors of 
proteolytic enzymes, including HLE. It is well known that boronic 
acid derivatives, such as for example the a corresponding esters, 
readily may be hydrolyzed under the in vitro and in vivo conditions In 
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which they are tested and used. In U.S. Patent 4,910,190, of 20 March 
1990, assigned to ICI Americas Inc. (n v ZENEGA IncO t th r Is 
disclosed a. series of peptidoyl trifluorometbane ketone derivatives 
which are HLB inhibitors. Disclosed herein is a series of substituted 
2-(6-oxo-l,6-dihydro-l-pyrimidinyl)-N-l3,3-difluoro-l-(lower allqrl) • 
2-oxo-3-(boronic acid residue)propyllacetamide derivatives, which 
unexpectedly possess inhibitory properties against HLE, which provides 
the basis for the present invention. 

According ta the invention there is provided a Compound of 
the invention vbtch is a compound of formula I (formula set out, 
together wltii other formulae referred to by Roman numerals, following 
the Examples) wherein: 

is (I-5C)alkyl; 

R Is hydrogen; or 

R is an acyl group of formula A.X.CO- in which A. taken 
together, is hydrogen^ trifluoromethyl, 2,2,2-trifluoroethoxy, amino, 
metiojq^amino, 2,2,2-trifluoroethylamino, RbRcH-0-, RaOCONH-, R^OjNH-, 
BaOCOr, RbRcNCO- or RaCO-? or . 

R is an acyl group of formula A.X.CJ- in which 

J is oxygen or sulfur; 

Z is a direct bond» imlno, oxy or tiiio; and 

A is as defined below or . 

A is tetralqrdropyran-4-yl, l-methylpiperid*4-yl, or 
5-methyl*l,3-dioxac7clohex-5-ylmethyl; or 

R is a sulfonyl group of formula D^V.SOj- in which 
taken together, is hydroxy, amino, di(lower alIyl)amino, 2,2,2-tTi- 
flttoroethylamino, 2|2,2*l:rifluoroethyl, 3,3,3«^trifluoropropyl or 
trifluoromethyl; or 

V is a direct bond, imino,. carbonylimino, axycarboiq^limina 
or imlnocarboiqrlimino; and 

0 is as defined below; or 

R is a group G as defined below; 

The group A, D or G is (l-6C)alkyl, (3-6C)cycloalkyl, 
(3-6C)cycloalkyl-(l-3C)alfcyl, axyl, ar>l(l-3C)alfcyl, h teroaryl or 
h teroaryl(l*3C}-alk7l wherein an aryl or heteroaryl moiei^ may bear 
one or more halogeno, nitro, methyl or trifluoromethyl groups and 
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further wherein the group A, D or G may bear one or more substituents 
selected from a gr up consisting of hydroxy, lover alkoxy, lover 
acyloxy, COORa, CHjCXWRa, CONRbRc, CHjCONRbRc, C00(CH2)2NReRf v cyano, 
S02R^ C0NRdS02R^ NRgCHO, NRgCOR^, NRgCOOR^, NRhCQNRiRJ, 

NRkSOjR^, S02NRlRni, SOjNRnCOR* and P(0)(0Ra)2 in vhich 
Q is oxygen or sulfur; 

Ra-Rn are independently hydrogen, benzyl or lover all^l; 

or, independently, a group NRbRc, NReRf , NRiRj or NRlRm is a 

cyclic radical selected from a group consisting of l-pyrrolidinyl, 

piperidino, morpholino or l-piperazinyl vhich may bear a lover alkyl 

substituent at the 4-position; or, independently, a group NReRf is a 

cyclic radical selected from a group consisting of 2-pyrrolidinon-l- 

yl, succinimido, oxa2olidin-2-on-3-yl, 2-benzoxazolinon*3-yl, 

phtbalimido and cis-bexahydrophthalimido; and 
1 4 

R -R are independently trifluoromethyl, (l-6C)alkyl, 
(3-6C)cycloalkyl, aryl or heteroaryl in vhich the aryl or heteroaryl 
nay bear one or more substituents selected from a group consisting of 
lover alkyl, hydroxy, lover alkoxy, halogeno or trifluoromethyl; 

R^ is (l*5C)alkyl vhich has no tertiary carbon, 

(3-7C)cycloalkyl, aryl or heteroaryl, vhich aryl or heteroaryl 

independently may bear one or more of the substituents defined for the 

group A or an aryl or heteroaryl moiety thereof; 
1 2 

Q and Q , vhich may be the same or different, is each 
hydroxy or OR^, or vhen taken together form a moiety derived from a 
physiologically acceptable dihydroxy compound having at least tvo 
hydroxy groups separated by at least tvo connecting atoms in a chain 
or ring, said chain or ring comprising carbon atoms, and optionally, a 
heteroatom or atoms vhich can be 0, S or N, vherein R^ is 
(l-lOC)allqrl, (3-10C)cycloalIgrl, benzyl or phenyl in vhich benzyl or 
phenyl the ring may bear one or more halogeno, lover alkyl or lover 
alkoxy substituents; and 

provided that no aliphatic carbon is bonded to more than one 
nitrogen or oxygen, except as part of a cyclic ketal or vhere the 
nitrogen bears a carbonyl group; or, 

for a compound of formula I vhich is acidic or basic, a 
pharmaceutically acceptable salt thereof. 
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lo this specif lcatioa» the follovlng definitions are used, 
unless othexvise described: Ralogeno is fluoro, chloro, bromo or 
iodo. Alkyl, alko3gr9 etc. denote both straight and branched groups; 
but reference to an individual radical such "propyl" embraces only the 
straight chain ( "normal"} radical, a branched chain isomer such as 
"Isopropyl" being specifically referred to» Lover alkyl and lover 
alkoxy refer to radicals containing one to about four carbon atoms. 
Lover acyloxy refers to a radical containing one to about five carbon 
atoms. Aryl denotes a phenyl radical or an ortho- fused bicydic 
carbocyclic radical having about nine to ten ring atoms in v^ch at 
least one ring is aromatic. Heteroaryl encompasses a radical attached 
via a ring carbon of a monocyclic aromatic ring containing five or six 
ring atoms consisting of carbon and one to four heteroatoms selected 
from the group consisting of oxygen, sulfur and nitrogen, as veil as a 
radical of an ortho-fused birdie heterocycle of about eight to ten 
ring atoms derived therefrom, particularly a benz-derivative or one 
derived by fusing a propeiqrlene, trimethylene or tetramethylene 
dlradical thereto^ as veil as a stable N-oxide thereof. 

It vill be appreciated that, oving to the asymmetrically 
substituted carbon atom at the chiral center indicated! by "*^ in 
formula I, a compound of formula I may exist in, and be isolated in, 
optically active and racemic forms « If a compound of formula I 
contains an additional chiral element, such compound of formula I may 
exist in, and be isolated in, the form of a diastereomeric mixture or 
as a single diastereomer. It is to be understood that the present 
invention encompasses a compound of formula I as a mixture of 
diastereomers^ as veil as in the form of an individual diastereomer, 
and that the present invention encompasses a compound of formula I as 
a mixture of enantiomers, as veil as in the form of an individual 
enantiomer. Vhen is Isopropyl, a compotmd of formula I may be 
vieved as a valyl (or "borovaline" ) derivative. In general, a 
compound of formula I having the (Sy-conf iguration at the chiral 
center indicated by ^ic^f vhich corresponds to the L-alanyl 
configuration, is pref rred. Accordingly, it may be preferred t us 
the compoimd of formula I- in a form yhich is characterized as 
containing, for exampl , at least 95Z, 98Z or 99Z enantiomeric excess 
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(ee) of the (S)-fona* Hovever, owing to the interconvezxabillty of 
the (S)-isomer and the (R)-isojner by the epimerization of the chiral 
center indicated by in formula I, it may be preferred to utilize a 
compound of formula I as a mixture of the (S)- and (R) -isomers at the 
center indicated by in formula I. 

A compound of formula I may exhibit polymorphism. The 
compound may form solvates. A compound may exist in more than one 
tautomeric form. It is to be understood, therefore, that the present 
invention encompasses any racemic or optically-active form, any 
polymorphic form, any tautomer or any solvate,. or any mixture thereof, 
\riiich form possesses Inhibitory properties against it being veil 
knovn in the art hov to prepare optically active forms (for example, 
by resolution of the racemic form or by synthesis from optically- 
active starting materials) and hov to determine the inhibitory 
properties against HLE by the standard tests described hereinafter. 

It is preferred that the radicals R^, R and R^ not contain 
nor introduce an additional element of chirality into the molecule 
beyond the chiral center indicated by in formula I; however, it 
may be preferred that the boron substituents and be chiral. 

Particular values are listed below for radicals, 
substituents and ranges for illustration only and they do not exclude 
other defined values or other values within defined ranges for the 
radicals and substituents. 

A particular value for R^ is methyl, ethyl, propyl, 
isopropyl or isobutyl. 

A particular value for V is a direct bond or imlno. 

A particular value for G is (l-3C)alkyl, aryl(l-C)alkyl or 
heteroaryl(l-2C)allcyl which may bear one or more substituents as 
defined above for G or a part thereof. 

A particular value of (l-6C)alkyl is methyl, ethyl, propyl, 
isopropyl, butyl, isobutyl, t*-butyl, pentyl, 3-methylbutyl, 
1-ethylpropyl, hexyl or 4-methylpentyl. A particular value of 
(3-6C)cycloall7l is cyclopropyl, cydopentyl or cydohexyl. A 
particular value for the (l-3C)alkyl portion of (3-6C)cycloalkyl* 
(l-3C)all7l, aryl(l-3C)all7l or heteroaryl(l-3C)alkyl is methylene, 
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ethylene or trimethylene. A particular value for arjrl is phenyl, 
indenyl or naphthyl- A particular value for heteroaryl is furyl, 
imidazolyl, tetrazolyl, pyridyl (or its N-oxide), thienyl^ pyrimidlnyl 
(or its N-oxide>, indolyl or quinolinyl (or its N-oxide). 
A particular value for lover alkyl is methyl, ethyl, propyl r 
isopropyl, bu^rly isobutyl or t-butyl. A particular v^alue for lover 
Acjloxy is, acetoxy. A particular value for lover alkoigr is methoxy, 
etfaoxy, pvofoxff Isoproxy or t*butoxy. A particular value for 
halogeno is brofflo, chloro or fluoro* 

A particular value for COORa is carboxy or methaxycarbonyl. 
A particular value for CONRbRc is carbamoyl or N|N-dimetbylcarbamoyl. 
A particular value for NEgCOR is trifluoroacety lamina. A particular 
value of CONRdSOjR^ is N-phenylsulfonylcarbampyl or N^(4-chloro- 
phenylsulfonyl) carbamoyl. A particular value for A«X«^, taken 
together,, is tris(hydroxymethyl)methylamino, tris(acetox]^ethyl)- 
methylamlno or 2,2-bis(hydrox7methyl)propoxy» . 

A particular value for is, for example, isopropyl, 
cyclopentyl, c3rcloheagrlr phenyl, fitryl, thienyl or pyridyl in vhlch a 
phenyl or heteroaryl may bear one or tvo substitutes as defined above. 

A more particular value for is isopropyl. A more 
particular value for J is oxygen* A more particular value for X is a 
-direct bond, imino or oxy. A more particular value for A is methyl, 
ethyl, phenyl, benzyl, phenethyl, p3n:idyl< thienyl, 5-^tetrazolyl, 
thiazolyl, pyridylmethyl, thenyl, 5-tetrazolylmethyl, 2- (pyridyl)- 
ethyl, 2- (thienyl) ethyl or 2r(thia2olyl}ethyl vherein the phenyl or 
heteroaryl group may bear one or tvo halogeno or methyl groups and 
further vherein the group A may bear a substituent selected from 
hydroxy, methoxy, t-butoxy^ acetoxy, pivaloyloxy, carboxy, 
methoi^carbonyl, ethoxycarbonyl, carbamoyl, dimethylcarbamoyl, 
2-(dimethylamlno)etbox3rcarbonyl, cyano, methylsulfonyl, 
phenylsulfonyl, K-methylsulfonylcarbamoyl, N<-phenylsulfonylcarbamoyl, 
amino, dimethylamino, oxazolidin-2-on-3-yl, acetylamino, 
trifluoroacetylamino, ureida^ methylsulfonyl, sulfamoyl, 
dimetbylphosphoryl or diethylphosphoryl. . A more particular value for 
D is methyl, thyl, isopropyl, tert-butyl, cydohexyl, phenyl, benzyl i 
phenethyl, pyridyl, thienyl, 5-tetrazolyl, thiazolyl, quinolinyl, . 
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pyrldylnethyl, thenyl, S-tetraaolylnethyl, 2-(pyrldyl)ethyl, 
2-(thienyl)ethyl or 2-(thiazolyl)ethyl wherein the phenyl or 
beteroaryl group nay bear one or two halogeno or methyl groups and 
further vrtierein the group D may bear a substituent selected froa 
hydroxy, nethoxy, t-butoxy, acetoxy, pivaloyloxy, carboxy, 
methoxycarbonyl, ethozycarbonyl, carbamoyl, dimethylcarbaooyl, 
2-(dimethylainino)etboxycarbonyl, cyano, methylsulfonyl, 
phenylsulfonyl, M-nethylsulfoDylcarbamoyl, N-phenylsulfonylcarbaBoyl, 
N-(4-chloropbenyl8ulfooyl)carbaaoyl, methylsulfonylaalno» amino, 
dimetlqrlanino, oxazolidin-2-on-3-yl, acetylamino, 
trifluoroacetylamino, ureido, methylsulfonyl, sulfamoyl, 
dimetlqrlphosphoryl or diethylphosphoryl. A more particular value for 
G is methyl, ethyl, benzyl, phenethyl, pyridyl, pyridylmethyl, thenyl, 
5-tetra2olylmethyl, or 2- (pyridyl) ethyl, wherein an alkyl carbon nay 
bear an oxo group and wherein the phenyl or heteroaryl group may bear 
one or two halogeno or methyl groups and further wherein the grovp G 
may bear a substituent selected from hydroxy, methoxy, acetoxy, 
carboxy, methoxycarbonyl, ethoxycarbonyl, carbamoyl, 
dimethylcarbamoyl, phenylcarbamoyl, pyridylcarbamoyl, 
methylsulfonylamino, amino, dimethylamino, acetylamino, 
nicotinoylamino, or trifluoroacetylamino. 

A particular value for R is, for example, hydrogen, 
trifluoroacetyl, hydroxyoxalyl, methoxycarbonyl, ethoxycarbonyl, 
isopropoxycarbonyl, 4-fluorophenoxycarbonyl, 4-bromophenoxycarbonyl, 
4-methoxyphenoxycarbonyl, benzyloxycarbonyl, 
4-f luorobenzyloxycarbonyl , 4-pyridylmethoxycarbonyl , 

3- methylpyrid-4-ylmethoxycarbonyl, 2, 6-dimethylpyrid-4-ylfflethoxy- 
carbonyl, 2-pyridylmethoxycarboiqrl, 6-methylpyrid-2-ylmethQxycarbonyl, 
2-dimethylaiiiinoethoxycarbonyl, acetyl, carbamoylmethylaminocarbcnyl, 

4- (M-phenylsulfonylcarbamoyl)phenylacetyl, sulfo, aminosulfonyl, 
dimethylaminosulfonyl, trifluoromethylsulfonyl, methylsulfonyl (which 
may bear a methoxycarbonyl, carboxy or ethylsulfonyl substituent), 
metbylaninpsulfonyl, isopropylaminosulfonyl, butylsulfonyl, 
butylaminosulfonyl, tert-butylaminosi lfonyl, cydohexylaminosulfonyl, 
phenylsulfonyl (in which the phenyl may bear a cbloro, nitro, amino, 
acetylamino, trifluoroacetylamino, methoxy, carboxy, 
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N- ( 4-chlorophenylsulf onyl ) carbamoyl , or methylsulf onylanino 
substituent at t±e 3- or 4-p sitioa) , anllino, pyrldylsulfonyl, 
quinolinylsulfonyl, benzylsulfonyl (in rfiich the phenyl ring may bear 
a nitro or amino substituent at the 3- or 4-position) , 
pyridylmethylsulfonyly 2-(p3n:idyl)ethylsulfonyl, benzylaminosulfonyl, 
methyl, ethyl, benzyl, phenethyl or pyridylmethyl. 

A particular value for and is, for example, hydroxy, 

1 2. ■ 

metfao^Tf ethozy or isopropoi^r or, vhen Q and Q are . taken together, 
a particular value is, for example, the residue derived from 
2,3-butanediol, 2,3-dimethyl-2,3-butanediol, 1^3 -propanediol, 
diethanolamine, catechol, (lR,2R,3S,5R)-(-)- or 

(lS,2Sr3R,5S)-(+)-pinanediol, , or 2,5-dimethylliexan-3,4-dial. A more 

1 2 

particular value for Q or Q is, for example, methoxy or ethoxy; or, 
vhen and are taken together, the residue derived from 
2,3-dimethylbutane-2,3-diol or 1,3-propanediol. 

A particular group of compounds of formula I is one in which 
Q^f Q^, R° and R have any of the values defined above and R^ is 
2-furyl, 2-thienyl, 3-pyridyl or phenyl in which the phenyl may bear 
one or two halogeno, trifluoromethyl, methyl, hydroxy, methoxy, 
tert-butoxy, methoxycarbonyl or carboxy substituents; and, more 
particularly, R^ is phenyl, 4-fluorophenyl or 2-thienyl. . 

Specific compounds of formula I are described in the 
accompanying Examples. Of these, compounds of particular interest, 
along vlth th^r pharmaceutically acceptable salts, include those 
described in Examples 2, 15, 19 and 20. 

A phaxmaceutlcally acceptable salt of an acidic compound of 
formula I is one made vlth a base which affords: a pharmaceutically 
acceptable cation, which includes alkalai metal salts (especially 
lithium, sodium and potassium), alkaline earth metal salts (especially 
calcium and magnesium), aluminum salts and ammonium salts, as well as 
salts made from appropriate organic bases such as triethylamine, 
morphollne, piperidlne and triethanol amine. A pharmaceutically 
acceptable salt of a basic compoimd of formula I includes "lin^ 
acid-addition salt made with an acid which provides a pharmaceutically 
acc ptable anion, including for example, a strong acid such as 
hydrochloric, sulfuric or phosphoric acid. 
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It will be noted that other boronic acid derivatives have 
been disclosed as inhibitors of serine proteases in which the boron 
substituents corresponding to Q and Q are acyl, amino or carbamoyl 
radicals (see, for example, European Patent Application, Publication 
Number 471 651 A2), and that analogous boronic derivatives 
corresponding to a compound of formula I are also included as an 
aspect of the present invention. 

A compound of formula I may be made by processes vhich 
include processes known in the chemical art for the production of 
structurally analogous heterocyclic and peptidic compounds. Such 
processes and intermediates for the manufacture of a compound, of 
formula t as defined above are provided as further features of the 
invention and are illustrated by the following procedures in vhich the 
meanings of generic radicals are as defined above: 

(A) Coupling a corresponding acid of formula Ila, or an 
activated derivative thereof, with a corresponding amine of formula 
lib, using a conventional coupling method. An amine of compound lib 
conveniently may be used as an acid addition salt and converted into 
its free base in situ . Conventional coupling methods include coupling 
with a water soluble carbodimide (Coupling Method A) and the mixed 
anhydride method (Coupling Method B) as described in Example 1. 

(B) For a compound of formula I which contains an N->H 
residue, removal by using a conventional method of the nitrogen 
protecting group of a corresponding compound bearing a conventional 
nitrogen protecting group to afford the compound of formula I which 
contains an amino H-H residue, particularly for a compound of formula 
I in which R is hydrogen, removal of a group from a corresponding 
compound of formula I, or for a compound of formula I in which R has a 
value of G, the removal of an activating/protecting group Rx from a 
corresponding compound of formula Vb. Rx is a group which protects 
and activates a primary amino group for substitution, such as for 
example benzyloxycarbonyl or trifluoroacetyl. Conventional methods 
include, for example, removal of a benzyloxycarbonyl group by 
hydrogenolysis, as described in Example 2; removal f a benzyloxy- 
carbonyl by treatment with a strong acid, for example with 
trifluoromethanesulfonic acid in an inert s Ivent such as 
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dichloromethane; and basic hydrolysis of a trifluoroacetyl group* 

(C) F r a compound of formula I wherein R is an acyl group, 
acylation of a corresponding amine of formula I vherein R is hydrogen^ 
Convenient methods include, for example^ vhen J is oxygen, the use of 
an activated carbozylic acid derivative, such as an acid halide, the 
use of a carbosqrlic acid and a coupling reagent, the use of an 
isocyanate for a compound vherein 2 is imino, and the use of a 
diactivated carbonic acid derivative,, for example, carbonyl- 
diimidazole, phosgene, diphosgene (trichlorometfayl cbloroformate) or 
triphosgene (bis(trichloromethyl) carbonate) vith an alcohol of 
formula A.OH, a thiol of formula A.SH or an amine of formula A.N^ and 
a base^ such as triethylamine or, vhen J is sulfur, the use of an 
activated thiocarboxylic acid derivative, such as a thioyl chloride or 
a lover allgrl ester of a dithioic acid, the use of a thioic acid and a 
coupling reagent, the use of an isothiocyanate for a compound \dierein 
X is imino, and the use of a diactivated thiocarbonic acid derivative, 
for example, dimethyl trithiocarbonate, vith an alcohol of formula 
A.OH, a thiol of formula A.SH or an amine of formula A.tlH^. ^ 
addition, for a compound of formula I in vhich R is an acyl group of 
formula A.Z.CO* and Z is oxy or imino, the acylation may be carred oat 
by converting the corresponding amine of f onnula I In vhich R is 
hydrogen into its corresponding isocyanate, folloved by reaction of 
the isocyanate vith an alcohol of formula A.OH or an amine of formula 
A.NH2, respectively, using a method similar to that described for 
Example 1, part d. 

(D) For a compound of formula I. vherein R is a sulfonyl 
group, sulfonylation of a corresponding amine of formula 1 vherein R 
is hydrogen vith a corresponding sulfonic acid of formula D^V.SOj^OH, 
or an activated derivative thereof, such as an acid hcilide, 
particularly a sulfonyl (or sulfamoyl) chloride of formula D.¥«S02«^C1« 
The sulfonylation is conveniently carried out in an inert solvent or 
diluent, such as dichloromethane, tetrahydrofuran or toluene, at about 
ambient temperature, using an organic base such as, for example, 

tri thylamine or pyridine, or an inorganic base, such as sodium or 
potassium carbonate, as an acid acceptor. If a. sulfonyl chloride is 
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not commercially available, it may be obtained by a conventional 
method; 

(E) For a compound of formula I in i^iich R is a group G, 
substitution of the group L of a corresponding compound of formula 
G-L, vherein L is a conventional leaving group, such as for example 
halogeno, methylsulfonyloxy, trifluoromethylsulfonyloxy or diazonium» 
vitb a corresponding amine of formula I vherein R is hydrogen, 
optionally using a conventional catalyst. 

(F) For a compound of formula I which bears a hydroxy 
substituent on an aryl or heteroaryl group, cleaving the aU^l ether 
or acyloxy ester of a corresponding compound of formula I vhich bears 
a lower alkoxy or lower acyloxy substituent on an aryl or heteroaryl 
group. Convenient methods include, for example, the cleavage of a 
methoxy group using boron tribromide or pyridinium chloride and the 
cleavage of a t-butoxy group using trifluoroacetic acid for an alkyl 
ether, and the acidic or alkaline hydrolysis of an acyloxy group. 

(G) For a compound of formula I which bears a group of 
formula COORa in which Ra is hydrogen (a carboxy group), decomposing 
the ester group of a corresponding ester made with a conveniently 
removed acid protecting group, for example a corresponding compound of 
formula I in which Ra is not hydrogen. The decompiosition may be 
carried out using any one of the variety of procedures well known in 
organic chemistry, for example basic hydrolysis using lithium or 
sodium hydroxide, or by hydrogenolysis of a benzyl ester. 

(H) For a compound of formula I bearing a moiety of formula 
COORa, CHjCOORa, CONRbRc, CHjCONRbRc, COO(CH2)2NReRf or CONRdSOjR^, 
acylation of a corresponding compound of formula HORa, HNRbRc, 
H0(CH2)2NReRf or HNRdSO^R^ with a corresponding acid of formula I 
bearing a moiety of formula COORa in which Ra is hydrogen, or an 
activated derivative thereof. 

(I) For a compound of formula I bearing a lower acyloxy 
group or a group of formula NRgCHO, NRgCOR^, NRgCOOR^, NRhCQNRiRj or 
NRkSOjR*^! acylation or sulfonylation of a corresponding compound of 
formula I bearing a hydroxy group or an amino group of formula NHRg, 
NHRh r NHRk ( i.e. an amino group of formula NReRf is which Re is 
hydrogen and Rf is Rg, Rh or Rk) with an activated derivative of a 
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corresponding acid of formula HOCHO, HOCQR^, HOCGOR , HOCQNRiRj 
Cinduding an isocyanate or isothiocyanate) or HOSOjR^, respectively^ 
using a conventional metbod. 

(J) For a compound of formula I which bears a heteroaryl 
N-oxide group ^ oxidation of a corresponding compound of. formula I 
vhich bears a heteroaryl group using a conventional oxidant, such as 
for example dioxirane in acetone. 

(K) .For a compound of formula I \Aich bears a primary amino 
group, reduction of a corresponding compound bearing a nitro group 
using a conventional reducing metbodi such as for example, 
hydrogenation over a palladium catalyst^ or reduction .with titt(II) 
chloride. 

1 ^ 

(L) For a confound of formula I in vhich Q and/or Q is 

1 2 

hydroxy, conversion of the corresponding group Q and/or Q of a 

conqiound of formula I in which Q and/or Q is not hydroxy into a 

hydroxy group by a conventinal method. Conventional method include, 

for example, hydrogenolysis of a group in which and/or ts benzyl 

1 2 

or hydrolysis of a group Q and/or Q with aqueous acid. 

Qhereafter, for any of the above proceduresr when a 
pfaarmaceutically acceptable salt of an acidic or basic compound of . 
formula I is required, it may be obtained by reacting the acidic or 
• basic form of such a compound of formula I with a base or acid 
affording a physiologically acceptable counterion or by any other 
conventional procedure. 

If not commercially available, the necessary starting 
materials for the above procedures may be made by procedures which are 
selected from standard techniques of heterocyclic chemistry and 
peptide chemistry, techniques which are analogous to the sjnithesis of 
known, structurally similar compounds, and techniques ^ich are 
analogous to the above described procedures or the procedures 
described in the Examples. For uniformity and clarity, compounds 
herein are represented as the 6-pyrimidone, rather than the 
6-hydrox3rpyrlmidine, taiitomers. 

As will be clear to one ski] led in the art, a variety of 
sequences is available for preparation of the starting materials* 
According to one of the available routes, a key intermediate 
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pyrinidiQ-6-one-I-acetic acid of formula III may be prepared as shown 

in Scheme I (set out, together with other Schemes, following Examples) 

and as described in the Examples. In the Schemes, CBZ represents a 

benzyloxycarbonyl group. 

In general, a nitrile of formula R^CN is converted into a 

corresponding imidic ester of formula IV wherein R^ is methyl or 

ethyl, conveniently isolated as its hydrochloride, if the imidic ester 

is not commercially available. Reaction of the imidic ester with an 

8 8 

amine of fonnula HjNCHjR in which R is a latent or protected 
carboxaldehyde group, such as vinyl, diraethoxyroethyl or 
dlethoxymethyl, affords a corresponding amidine of formula V, 
conveniently isolated as its hydrochloride salt. Cydization of an 
amidine of formula V with diethyl ethoxymethylenemalonate affords a 
corresponding ethyl l,2-disubstitied-6-p]rrimidone-5-carboxylate of 
formula VI which is hydrolyzed to the l,2-disubstituted-6-pyrimidoQe- 
5-carboxylic acid of formula VII. 

An acid of formula VII may be converted into a corresponding 
isocyanate of formula VIII by a conventional method, for example by 
using diphenylphosphoryl azide in an inert solvent, as described in 
the examples. Conveniently, the isocyanate is not isolated, but is 
converted into a benzyl urethane of formula IX as also is shown in 
Scheme I. It will be clear to one skilled in the art that, in 
general, treatment of an isocyanate of formula VIII with a selected 
alcohol or amine of formula A.Z.H in which Z is oxy or imino will 
provide a corresponding product of formula IZa in which Z is oxy or 
imino, and that the product of formula IXa may be carried forward to a 
corresponding product of formula I using one of the routes outlined 
below. 

p 

Transformation of R into a carboxaldehyde to afford a 

corresponding compound of fonnula X from a compound of formula IZ is 

o 

the next step. If R is a vinyl group, the transformation may be 
carried out using M-methylmorpholine-N*oxide and osmium tetroxide, as 
described in Example 1, part e. If R is a dimethoxymethyl or 
diethoxyethyl group, the acetal may be hydrolyzed with dilute 
hydrochloric acid, as described in Example 3, part f. Oxidation of an 
acetaldefayde derivative of formula X to provide a corresponding 
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substituted acetic acid af fonmila III is coaveniently carried out as 
described in Example Ir part f , using sodium chlorite as the oxidant. 
It vill be noted that an acid of formula III is an acid of fotmula Ila 
in vfaicb R is benzylo^grcarbonyl. 

Coupling an acid of formula III with an amine of formula 
lib, as described in process (A) above, affords a corresponding 
compound of formula I wherein R is benzyloxycarbonyl. Removal of the 
nitrogen protiecting group of a compound of formula I vfaerein R is 
benzyloxycarbonyl by hydrogenolysis, for example as described in 
Example 2, affords a corresponding amine of formula I therein R is 
hydrogen. (See Scheme II.) 

' A preferred method for] introducing the substituent R vfaen it 
is a group G, particularly when it is an alkyl or substituted alleyl 
group, is by the use of a corresponding compound in which the. 
pyrimidone 3 -amino substituent bears an activating/protecting, group of 
formula Rx, for example, benzyloxycarbonyl or trifluoroacetyl* IhuSy 
acylation of a compound of formula I wherein R is hydrogen with 
trifluoroacetic anhs^ride affords a corresponding compound of formula 
Ta in which Rx is trifluoroacetyl* It will be noted that a compound 
of formula Va in which Rx is benzyloxycarbonyl or trifluoroace^l is 
also a compound of formula I in which R Is an acyl group* Alkylation, 
using a corresponding reagent of formula G.L in which G is alkyl or 
substituted allc^l, then provides a corresponding intermediate of 
formula Vb. 

The preparation o£ intermediate amines of formula lib is 
well known in the art. The preparation of compounds of formula lib in 
which and together farm the residue of a difaydroxy compound is 
particularly described in U.S. Batent 4,537,773 of 27 August 1985. 

It may be desired optionally to use a protecting group 
during all or portions of the above described processes; the 
protecting group then may be removed when the final compound or a 
required starting material is to be formed. As will be clear to one 
skilled in the art, the order of steps in the sequences leading to the 
starting materials and products of the invention may be altered if 
approprlat considerations relative to coupling methods, racemizationy 
deprot ctlon methods, etc. are followed. 
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The utility of a compound of the invention or a 
pharnaceutically acceptable salt thereof (hereinafter, collectively 
referred to as a "Compound") may be demonstrated by standard tests and 
clinical studies, including those described belov. 
Inhibition Measurements; 

The potency of a Compound to act as an inhibitor of human 
leukocyte elastase (HLE) on the lov molecular veight peptide substrate 
methoxy-succinyl-alanyl-alanyl-prolyl-valine-p-nltroanilide is 
detemined as described in D.S. Patent 4,910,190. The potency of an 
inhibitor is evaluated by obtaining a kinetic determination of the 
dissociation constant, K^, of the complex formed from the interaction 
of the inhibitor with HLE. If a Compound is found to be a 
"slov-binding** inhibitor of HLE, special methods of analysis to 
accurately determine K^^ values for the inhibition of HLE are carried 
out as described in O.S, Patent 4,910,190. In general, the K^^ values 
for Compounds of the invention which were tested are generally on the 
order of 10*^ M or much less. 
Acute Lung Injury Model; 

Animal models of emphysema include intratracheal (i.t.) 
administration of an elastolytic proteue to cause a slowly 
progressive, destructive lesion of the lung. These lesions are 
normally evaluated a few weeks to a few months after the initial 
insult. However, these proteases also induce a lesion that is evident 
in the first few hours. The early lesion is first hemorrhagic, 
progresses to an inflammatory lesion by the end of the first 24 hnurs 
and resolves in the first week post insult. To take advantage of this 
early lesion, the following model (described in Yllliams et al. , 
American Review of Respiratory Disease (1991), 144, B75-883) vas used. 

Hamsters are first lightly anesthetized with Brevltal. 
Phosphate buffered saline (PBS) pH 7.4, either alone or containing 
human leukocyte elastase (HLE) , is then administered directly into the 
trachea. Twenty-four hours later the animals are killed and the lungs 
removed and carefully trimmed of extraneous tissue. Following 
determination of wet lung weight, the lungs are lavaged with PBS and 
total lavagable red and white cells recovered are determined. The 
values for wet lung weights, total lavagable red cells and total 
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lavagable vhite cells are elevated in a dose^dependent manner 
folloving administration of ELE. Compounds that are effective 
elastase inhibitors can prevent or diminish the severit7 of the 
enzyme- induced lesion restilting in lover vet lung veight and reduced 
values for total lavagable cells, both red and vhite, relative to 
administration of HLS alone. Compounds can be evaluated by 
administering: them intratracheally as solutions or suspensions in PBS, 
either vlth or at various times prior to the HLE challenge (400 ug>» 
or by dosing them intravenously or orally as solutions at various 
times prior to the HLE challenge (100 \ig) to determine their utlli^ 
in preventing an HLE lesion, k solution of* a Compound is conveniently 
prepared using lOX polyethylene glycol 400/FBS or lOZ polyethylene, 
glycol 40&/vater» For a Compound vhich is acidic or basic, base (e.g. 
sodium. hydroxide solution) or acid (e.g. hydrochloric acid) may be 
added as indicatied to achieve solution » Compounds of this 
inventionproduced statistically significant reductions in vet lung 
veight and total lavagable cells relative to HliE alone. 
Acute Hemorrhagic Assay; 

This assay relies on monitoring only the amount of 
hemorrhage in the lung folloving intratracheal administration of human 
neutrophil elastase (HNE). Hemorrhage is quantified by disrupting 
erythrocytes recovered in lung lavage fluid and comparing that to 
dilutions of whole hamster blood, flie screening protocol, similar to 
that described In Fletcher et al., American Reviev of Respiratory 
Disease (1990>, 141, 672*677, is as foUbvs. Compounds demonstrated 
to be HME inhibitors in vitro are conveniently prepared for dosing, as 
described above for the Acute Lung Injury Hodel. The compounds are 
dien dosed fay mouth to male Syrian hamsters at a fixed time, such as 
30 or 90 min, prior to intratracheal administration of 50 ug/animal of 
HNE in 300 yL phosphate buffered saline (FBS) pH 7.4. Four hours 
after enzyme administration, the animals are killed with an overdose 
of pentobarbital sodium, the thorax opened and the lungs and trachea 
removed. The excised lungs are lavaged vith three changes of 2 mL 
normal saline via a tracheal cannula. The recovered lavag s ar 
pooled,, the volumes (about 5 mL) are recorded and the lavages stored 
at 4 ""C until assayed. For calculation of the amount of blood in each 
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sample I the thaved lavages and a sample of vhole hamster bl d are 
sonicated to disrupt erythrocytes and appropriately diluted into 
individual wells of a 96-well microtiter plate. The optical densities 
(00) of the disrupted lavages and blood samples are determined at 405 
nm. The (uL blood equivalents) / (mL lavage) are determined by 
comparing the OD of the test samples vith the OD of the standard curve 
prepared from vhole hamster blood. The total pL equivalents of blood 
recovered is determined by multiplying recovered lavage volume by the 
{^L blood equivalents) / (mL lavage) for each sample. Results are 
reported as X inhibition of hemorrhage vith respect to PBS treated 
controls vben the test compound is given at a specified dose and time 
prior to administration of HNE* . 

No overt toxicity vas observed vhen Compounds of the 
invention vere administered in the above in vivo tests. 

It vill be appreciated that the implications of a Compound's 
activity in the Acute Lung Injury Model or Acute Hemorrhagic Assay are 
not limited to emphysema^ but» rather, that the test provides evidence 
of general in vivo inhibition of HLB. 

Compounds of the present invention which were tested 

exhibited activity in at least one of the tests described above under 

Inhibition Measurement, Acute Lung Injury Model and Acute Hemorrhagic 

1 2 

Assay. As noted above, a compound of formula I in which Q and/or Q 

is not hjrdroxy may be converted into a corresponding compound of 
1 2 

formula Q and/or Q is hydroxy under the condition of an in vivo or 
in vitro test. Accordingly, in general the in vitro inhibition 
measurements vere done at intervals, such as overnight, vhich ensured 
complete hydrolysis of the boronate esters. It should be noted that, 
as vould be expected in comparison of in vitro and in vivo results, 
there vas not alvays a direct correlation betveen the activities of 
the compounds measured as values in the Inhibition Measurement test 
and the reduced values for total lavagable cells and vet lung veights 
relative to the administration of HLE alone obtained in the Acute Lung 
Injury Model test or inhibition of hemorrhage in the Acute Hemorragic 
Assay. 

According to a further feature of the invention, there is 
provided a pharmaceutical composition comprising a pharmaceutically 
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effective amptxnt o£ a Conpound and a phannaceatically acceptable 
diluent or carrier. As noted above, another feature of tlie invention 
is a method of using a Compound of the invention in the treatment of a 
disease or condition in a mammal, especially a human, in which HLE is 
implicated. 

A Compound of the present invention may be administered to a 
varm-blooded animal^ particularly a human,, in need thereof for 
treatment of a disease in which BLB is implicated, in the form of a 
conventional pharmaceutical composition, for example as generally 
disclosed in U.S. Patent 4^910,190. The preferred mode of 
administration may be via a powdered or liquid aerosol. . In a powdered 
aerosolr a Compound of the invention may be administered in the same 
manner as cromolyn sodium via a 'Spinhaler' (a trademark) 
turbo*inhaler device obtained *from Fisons Corp. of Bedford, 
Hassachusets at a rate of about O.L to 50 mg per capsule, 1 to 8 
capsules being administered daily for an average human. Each capsule 
to be used in the turbo-inhaler contains the required amount of a 
Compound of the invention with the remainder of the 20 mg capsule 
being a pharmaceutically acceptable carrier such as lactose. In 
aliquid aerosol, a Compound of the invention may be administered using 
a nebulizer such as, for example, a 'Retec' (trademark) nebulizer^ in 
which the solution is nebxilized with compressed air* The aerosol may 
be administered, for example, at the rate of one to about eight times 
per day as follows: A nebulizer is filled with a solution of a 
Compound, for example 3.5 iaL of solution coatainlng 10 mg/mL; the 
solution in the nebulizer is nebulized with compressed air; and the 
patient breathes normally (tidal volume) for eight minutes with the 
nebulizer in his mouth. 

Alternatively, the mode of adsiinstratlon may be oral or 
parenteral, including subcutaneous deposit by means of . an osmotic 
pump. A compound of the invention may be conventionally formulated in 
an oral or parenteral dosage form by cbmpoimding about 10 to 250 mg 
per unit of dosage with conventional vehicle, exciplent, binder, 
preservative, stabilizer, flavor or the like as called for by accepted 
pharmaceutical practice, e.g. as described in U.S. Patent 3,755,340. 
For parenteral administration, a 1 to 10 mL intravenous, intramuscular 
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or subcutane us injection would be given containing ab ut 0.02 ng t 
10 mg/kg of body weight of a compound of the invention 3 or 4 times 
daily. The injection would contain a compound of the invention in an 
aqueous isotonic sterile solution or suspension optionally with a 
preservative such as phenol or a solubilizing agent such as 
ethylenediaminetetraacetic acid (EDTA). 

For parenteral administration or use in an aerosol, a 
10 ng/niL aqueous formulation of an acidic Compound may be prepared, 
for example by dissolving the Compound (10 mg), dibasic sodium 
phosphate heptahydrate, OSP (11.97 mg), monobasic sodium phosphate, 
nSP (0.74 mg), sodium chloride, USP (4.50 mg) and sufficient 1 H 
sodium hydroxide solution or 0.05 H monobasic sodium phosphate 
solution to achieve pH 7.0-7.5 in sufficient water for injection, OSP 
to afford 1.0 mL (1.01 g), followed by aseptic filtration, and sterile 
storage using standard procedures. 

In general, a Compound of the invention will be administered 
to humans at a daily dose in the range of, for example, 5 to 100 mg of 
the Compound by aerosol or 50 to 1000 mg intravenously, or a 
combination of the two. However, it readily will be understoodthat it 
may be necessary to vary the dose of the Compound adrainstered in 
accordance with well known medical practice to take account of the 
nature and severity of the disease under treatment, concurrent 
therapy, and the age, weight and sex of the patient receiving 
treatment. It similarly will be understood that generally equivalent 
amounts of a pharmaceutically acceptable salt of the Compound also may 
be used. Protocols for the administration of the HLE inhibitor and 
evaluation of the patients are described in the European Patent 
Applications with Publication Numbers 458535, 458536, 458537, and 
463811 for the treatment or prevention of cystic fibrosis, ABDS, 
bronchitis, and hemorrhage associated with acute non*l3niiphocytic 
leukemia or its therapy, respectively; and a Compound of the invention 
may be used similarly for the treatment of those diseases and 
conditions either alone or in combination with another therapeutic 
agent customarily indicated f r the treatment of the particular 
condition. For therapeutic or prophylactic treatment of a vascular 
disease or related condition in a mammal in which neutrophils are 
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involved or implicated, a Compound of the invention may conveniently 
be administered by a parenteral route, either alone or simultaneously 
or sequentially vith other therapeutically active agents customarily 
administered for the condition. 

The invention vill nov be illustrated by the folloving 
non-limiting examples in which, unless stated otherwises 

(1) temperatures are given in. degrees Celsius (''C]; 
operations vere carried out at room or ambient temperature r that is, 
ar a tenqierature in the range of 18-25 *C| 

(ii) organic solutions vere dried over aniqrdrous sodium 
sulfate; evaporation of solvent was carried out using -a rotaiy 
evaporator under reduced pressure (600-40b& pascals; 4.5*30 mm Hg) 
with a bath temperature of up to 60 °C$ 

(lily chromatography means 'flash chromatography' (method 
of Still) carried out on Herck Kieselgel (Art 9385 from Merck, 
Darmstadt, Germany); if "acidic silica gel** is indicated, material 
custom prepared by J. T. Baker Chemical Co., Phillipsburg, NJ, OSA, 
and having a pH of about 6 when slurried in water was used; reversed 
phase chromatography means flash chromatography over octadecylsilane 
(ODS) coated support having a particle diameter of 32-74 |i, know as 
"FB£P*40-0DS*' (Art 731740-100 from Bodman Chemicals, Aston, PA, USA); 
thin layer chromatography (ILC) was carried out on 0^25 mm silica gel 
GHLF plates (Art 21521 from Analtech, Hevark^ DE, USA); reversed 
phase-TLC (HP-TLC) vas carried out Vhatman VKC^^t plates {Art 4803^110 
from Bodman Chemicals] ; 

(iv) in general, the course of reactions was followed fay 
TLC and reaction times are given for illustration only; 

(v) melting points are uncorrected and (dec) indicates 
decomposition; the melting points given are those obtained for the 
materials prepared as described; polymorphism may result in isolation 
of materials with different melting points In some preparations; 

(vi) final products had satisfactory nuclear magnetic 
resonance (MHR) spectra; 

(vil) yields are given for illustration only and are not 
necessarily those which may be obtained by diligent process 
development; preparations were repeated if more material was required; 
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(viii) \ihea given, NMR data is in the form f delta values 
for maj r diagnostic protons, given in parts per million (ppm) 
relative to tetramethylsilane (TMS) as an internal standard, • 
determined at 250 MHz using DMSO-dg as solvent? conventional 
abbreviations for signal shape are used? for Afi spectra the directly 
observed shifts are reported; 

(iz) chemical symbols have their usual meanings; SI units 
and symbols are used; 

(x) reduced pressures are given as absolute pressures in 
pascals (Pa) I elevated pressures are given as gauge pressures in bars; 

(xi) solvent ratios are given in volume:volume (v/v) terms; 

and 

(xii) mass spectra (HS) vere run vith an electron energy of 
70 electron volts in the chemical ionizaton mode using a direct 
exposure probe; where indicated ionization was effected by electron 
impact (EI) or fast atom bombardment (FAB); generally^ only peaks 
which indicate the parent mass are reported. 
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g^cample 1 . 2-(5-Ben2yl 3cycarbonylamino-6-oxo-2-phen7l-l,6-dll^ro- 
l-pyrimidinyl) -N- [2.meth7l-lT (4 , 4,5, S-tetramethyl-l , 3 , 2-di.oxaboro- 
liditt-2-yl)propyll acctamide. 

A solution of 5-benzyl£)xycarbonylaroino-6-oxo-2-pheiiyl- 
1,6-dihydro-l-pyriiBidinylacetic acid (2\0 g) and 4-methylmorpholine 
(0.60 mL) in tetrahydrofuran (30 mL) vas cooled to -25 "C* The 
dropvlse addition of isobutyl chloroformate (0.19 mL), over 4 minutes, 
caused fozmation of a irhite precipitate. The mixture vas stirred at a 
bath temperature of. -30 to -25 ""C for 30 minutes and 4-metIiyl- 
morpholine (0,16 mL) and 2-metlqrl- 1- (4,4,5, 5-tetramethyl-l, 3^2- 
diozaborolidin-2-yI)propylammoni.um trifluoroacetate (0.43 g) vere 
addied. Stirring vas continued at -25 ^'C for 15 minutes, before, 
ailoving the mixture to warm to room temperature overnight. The vfalte 
precipitate vas removed by filtration through a medium fritted glass 
funnel and the filtrate vas concentrated to a pink foam. Chromato- 
graphy, vith methanol: chloroform (2t98) as the eluent, gave the title 
compound (2.56 g) ,. as a vhite solid; TLC: £^0.30, methanol:- 
chloroform (2:98); 300 MHz NMR: 0.83 (d,3, J=6.7), 0.84 {d,3, J«6^7), 
1.17 (s,12), 1.70-1.81 (m,l), 2.67 (t,l, J.5), 4.47 (s,2), 5.19 (s,2)., 
7.34-7.55 (m,10)^ 8.27 (d,l, J«5), 8.46 (s,l), 8.96 (s,l); KSi 
m/z«561(M-Kl). Analysis for C^q^^j^U^O^z Calculated: C, 64.29,* 

H, 6.65; N, 10.00; Found:. C, 64.09; 6.71; N, 9.80. 

The intermediate 5-benzylo3grcarbonylamino-6-oxo«»2-phesyl* 

I, 6-diIrydro-I-pyrifflidinylacetic acid vas prepared as follovst 

a» N-Allylbenxamldine hydrochloride. To a solution of ethyl 

bexusinidate hydrochloride (20 g) in methanol at 0 *C vas added allyl 
amine. The resulting solution vas alloved to stand for 2 days at 
5 'C. The solution vas evaporated to yield a solid vhich vas 
collected and yashed vith ether to give N-allylbenzamidine hydro- 
chloride (21.5 g) as a vhite solid; 300 MHz NME: 10.1 (s,l), 9.68 
(s,l), 9.29 (s,l), 7.72 (s,5), 5.92 (ia,l), 5.35 (d,2), 5.26 (d,2), 
4.14 (s,2). 
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b. Ethyl l-allyl-2-phenylp)rrimldin-6(lH)-one-5-carbo3cylate. 
The free base f N-allylbeazamidlne hydrochloride was generated by 
dissolving N-allylbenzamidine hydrochloride (79.7 g) in 1 N sodium 
hydroxide. The free base vas then extracted into dichloromethane, 
vhich was dried and evaporated to provide N-allylbenzamidine (65*2 g). 
This was added to diethyl ethoxyraethylenemalonate (78 mL) in ethanol 
(50 mL). The resxilting solution was heated at 120 ^'C for 2 hours. 
The solution was cooled, diluted with ethyl acetate, washed (saturated 
ammonium chloride, water), dried, and evaporated to give a solid, 
idiich was collected and washed two times with jetber:hexane (1:1), to 
provide ethyl l-allyl-2-phenylpyrimidin-6(lH)-one-5-carboxylate 

(62.5 g) as a white solid; 300 HHz NMR: 8.56 (s,l), 7.54 (m,5), 5.80 
(m,l), 5-09 (d,l), 4.82 (d,l), 4.47 (d,2), 4.28 (q,2), 1.28 (t,3). 

c. l-Allyl-2-phenylpjrrimidin-6(lH)-one-5-carboxylic acid. To a 
solution of ethyl l-allyl"2-phenylpyrimidin-6(lH)-one-5-carboxylate 
(25.6 g) in tetrahydrofuran (300 mL) at 0 was added a solution of 
0.5 N sodium hydroxide (198 mL). The resulting solution was allowed 
to stir for 1 hour, was poured into dichloromethane and the organic 
layer removed. The remaining aqueous fraction was extracted with 
dichloromethane, acidified with 1 N hydrochloric acid (pH 2), and 
extracted with dichloromethane. The organic extracts from the 
acidified extraction were dried and evaporated to give an oil which 
crystallized upon addition of ether. The resulting white solid was 
collected and washed with ether: hexane (Isl) to give l-allyl-2* 
phenylpyrimidin-6(lH)-one-5-carboxylic acid (11.1 g); 300 MHz NHR: 
13.0 (s broad,!), 8.69 (s,l), 7.58 (m,5), 5.82 [m,l), 5.16 (d,l), 4.87 
(d,l), 4.51 (d,2). 

d. l-Allyl-5-benzyloxycarbonylamino-2-phenylpyrimid-6(lH)«one. 
To a solution of l-allyl-2-phenylpyrimidin-6(lH)-one-5-carboxylic acid 
(30.2 g), and triethylamine (32.8 mL) in dioxane (390 mL) was added 
diphenylphosphoryl azide (25.6 mL) and the resulting solution was 
heated at 100 ''C for 2 hours. Benzyl alcoh 1 (24.5 mL) was added and 
the resulting solution heated at 100 /"C for 12 hours. The solution 
was cooled and the solvent evaporated. The residue was dissolved in 
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ethyl acetate, washed (saturated ammonium chloride, I N sodium 
hydroxide, vater) , dried, and evaporated to give an oil, vhich 
crystallized upon addition of ether to give a vfaite solid that vas . 
collected and washed with ether to provide l-allyl-S-benzyloxy- 
carbonylaffiino-2-phenylp3rrinid-6{lH)-one (25.1 g); 300 MHz UHRi 8.93 
(s,l), 8-45 (s^L), 7,43 (m,lO), 5.75 (m,l), 5.18 (s, 2), 5.08- (d,l), 
4.82 (d,l), 4*46 (d,2)- 

e i 5-Benzyloxycarbonylamino-6-oxo-2-phenyl-l , 6-dihydro-l« 

pyrimidinylacetaldehyde. To a solution of l-allyl*5-benzyloxy- 
carbonylamino-2*phen7l-pyrimid-6(lH)^one in tetrahydrofuran (200 oL) 
and water (30 mL) was added 4-methylfflorpholine oxide (9.82 g) and 
osmium tetroxide (4.4 mL, 4Z in water). The resulting solution was 
allowed to stir overnight. 4*lIethylfflorpholine oxide (1.65 g) was 
added and the solution was allowed ta stir for 4 hours. Sodium 
thiosulfate (saturated aqueous solution, 10 mL) and diatomoaceous 
earth (30 g) were added and the mixture was stirred for 0.5 hour. The 
mixture was filtered and evaporated to give an oil. This oil was 
dissolved in ethyl acetate, washed (saturated aqueous sodium 
thiosulfate solution, 1 K hydrochloric acid, brine), and evaporated to 
give an oil. Ihe oil was dissolved in ethanol (230 mL) and a solution 
of sodium perlodate (27 g). in water (40 mL) was added* The mixture 
was stirred for 2 hours^ filtered through diatomaceous earth and 
evaporated. The residue was dissolved in ethyl acetate, washed with 
water, dried, and evaporated to provide 5-benzyloxcarbonylamina-6-oxo- 
2-phei7l-l,6*dihydro-^l-pyrlmidinylacetaldehyde (25 g) as a white 
solid; TLC: R^O. 8, ethyl acetate: diethyl ether (1:1). 

5-Benzylox]^arbonylamino-6-oxo*2*pheiqrl-i,6-dihydro*l- 
pyrlmidinylacetic acid. To a solution of S-benzyloxycarbonylamino-6* 
oxo-2-phenyl-l,6*dllqrdro-l-pyrimidlnylacetaldehyde (25 g) in 
tert-butyl alcohol (175 mL), and 2-methyl-2-butene (148 iaL) at O^C 
was added a solution of sodium chlorite (57 g) and sodium dil^drogen 
phosphatfi monohydrate (67 g). in water (190 mL). The mixture was 
allowed to stir for 3 hours and was evaporated. The resulting 
material was diluted with ethyl acetate and extracted with 1 M aqueous 
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sodium hydroxide. The aqueous solution was acidified to pH 3 with 
hydrochloric acid and was extracted with dichloromethane. The organic 
extracts were dried and evaporated to give a white solid, whifch was 
washed with ether :hexane (1:1) to yield the acid (17.2 g); 300 MHz 
NHR: 13.3 (s,l), 9.04 (s,l), 8.A8 (s,l), 7.43 (m,10), 5.19 (s,2), 
4.51 (s,2). 

The intermediate 2-methyl- !•( 4, 4,5,5- tetramethyl- 1,3,2- 
dioxaborolidin-*2*yl)propylanmoniuffl trifluoroacetate was prepared using 
the procedures in Examples l.g.-l.j. below, which are similar to those 
described in J. Biol. Chem. (1984), 259, 15106-15114. • 

g. 2-Isopropyl.4, 4,5,5-tetramethyl-l,3,2.dioxaborolldine. A 

dry, 5 L, three-necked flask was equipped with a mechanical stirrer, a 
Claisen adapter holding a low-temperature thermometer and an addition 
funnel, and a second Claisen adapter holding an addition funnel and a 
nitrogen inlet. Isopropylmagnesium chloride (1.60 L, 2.0 M in tetra- 
hydrofuran) was transferred via cannula into one addition funnel, and 
triethylborate (467.1 g) was placed into the other addition funnel. 
Tetrahydrofuran (1 L) was placed in the reaction flask and was cooled 
to -78 "C. The triethylborate and the Grignard reagent were 
• si mu ltaneously added dropwise over a 2 hour period, yhile maintaining 
an internal temperature of less than -50 "C. Upon completion of the 
addition, the mixture was stirred for an additional 2 hours at -78 ""C. 
The reaction was quenched by dropwise addition of concentrated 
hydrochloric acid (600 mL) over 1 hour. The temperature of the 
mixture rose from -78 "C to -20 and the dark amber solution became 
colorless. The mixture was stirred overnight, evaporated, and 
extracted with ether. The combined extracts were washed with brine 
and dried (MgSO^). Evaporation gave crude (dihydroxy)isopropylborane 
as a white semi-solid (360.2 g). This material was dissolved in ethyl 
acetate (1 mL)and the solution was placed in a 3 L, 3-necked flask 
equipped with a mechanical stirrer and a nitrogen inlet. To the 
solution was added 2,3-dimethyl-2,3-butanediol (378 g) and anhydrous 
magnesium sulfate (200 g). The mixture was allowed to stir for 
70 hours, the solids were removed by filtration, and the filtrate was 
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evaporated to yield an amber oil. .The oil vas purifi d by two 
fractional distillations at reduced pressure. The fraction {184,9 g) 
which initially distilled at 60-97 (6000 Pa) was redistilled to 
yield the dioxoborolidine (164.0 g) as a pale yellow oil; bp 74-78 •C 
(6500 Pa); 300 VEz NMR: 0.87-0.94 (m,7), UI7 (5,12); MS: 
m/2=171(K+l). 

h. 2-{ l-Chloro-2-methylpropyl ) -4, 4, 5 , 5-tetramethyl-l , 3 , 2-dioxa- 
borolidine. A dry, 3 L, three-necked flask was equipped with a 
fflechanical stirrer, a condenser capped with a nitrogen inlet and a 
Claisen adapter holding a low-temperature thermometer -and an addition 
&innel. Dichloromethane (92 ..8 g) and tetrahydrofuran (60& mL) were 
added to the flask and cooled to -78 *C. n-Butyllithlum solution 
(421 mL, 2.5 If in hezanes) was transferred via cannula inta the 
addition funnel. The n-^bu^Uithlum was added dropwlse over 3 hours 
while maintaining the internal temperature at -78 ""C. The 
reddish-brown solution was treated with the product from Example l.g. 
(128.0 g) by^ dropwise addition over 10 minutes. The reaction mixture 
was stirred for 1 hour while warming slowly to -40 ''C. The mixture 
was cooled to -78 *C and a zinc chloride solution (490 mL, 1.0 H in 
ether) was added over 15 minutes. The mixture was stirred for 15 

' minutes at -78 ""C and allowed to warm to room temperature overnight. 
The mixture was evaporated, dissolved in ether, washed (saturated 
ammonium chloride, water), dried (MgSO^) and evaporated to give a 
brown oil (149.2 g). Fractional distillation under reduced pressure 
gave the chloride (123.5 g) as a pale yellow oil; bp 105-122 *C (2700 
2x)i NHR: 0.92*0.97 (m,6), 1.15-1.23 (m,12), 1.98 (m,l)^ 3.32 (d,l); 
MS: m/2«219(H+l). 

i. . 2-fl-[N,N-Bis(trimethylsilyl)amino]-2-methylprop7ll-4,4,5,5- 
tetramethyl-l,3,2-dioxaborolidine. k 2 L, 3rnecked flask wafr equipped 
with a mechanical stirrer, an addition funnel, and a Glaisen adapter 
holding a low- temperature thermometer and a nitrogen inlet. The flask 
was charged with a tetrahydrofuxan (800 mL) solution of 1,1,1,3,3,3- 
hexanetbyldisilazan (120.8 g), and the addition funnel was charg d 
with n-butyllithium solution (300 mL, 2.5 H in hexan ). The 
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n-butyllithium was added dropvise to the cooled reaction vessel over 
30 minutes. The internal temperature was maintained in the range -78 
to -60 '•C during the course of the addition. The reaction mixture was 
wanned to 0 **C for 30 minutes, was cooled to -78 ^C, and the product 
from Example l.h. (163.5 g) was added dropwise over 15 minutes. Vhen 
the addition was complete, the cooling bath was removed and the 
mixture was allowed to warm to room temperature overnight. The orange 
suspension was filtered to remove solids and the filtrate was 
evaporated. The residue was filtered to remove solids and the filter 
cake was washed with ether. Concentration of the filtrate gave an oil 
which was fractionally distilled at reduced pressure to give the amine 
(212.8 g) as a colorless oil; bp 96-106 (200 Pa); HHR: 0,11 
(s,l8), 0.86 (m,7), 1.19 (m,12), 1.75 (m,l); HS: m/z.344(M-^l). 

J . 2-Methyl- 1- ( 4 , 4, 5 , S-tetramethyl- 1,3, 2-dioxaborolidin.2-yl) - 

propylammonium trifluoroacetate. A 2 L, 3-necked flask was equipped 
with a mechanical stirrer, a condenser capped with a nitrogen inlet 
and a Claisen adapter holding a thermometer and an addition funnel. 
The vessel was charged with a hexane (1 L) solution of the product 
from Example l.i., the solution was cooled to 3 (ice/water bath) 
and trifluoroacetic acid (226.5 g) was added over 10 minutes. The 
temperature of the mixture rose to 25 ""C over the course of the 
addition and a white precipitate formed. The mixture was stirred for 
1 hour at 5 *C, filtered, and the white solid was collected, washed 
with hexane, and dried, to afford the ammonium salt (116.8 g) as a 
white powder; mp 131-133 *C; 300 MHz tOSKt 0.95 (t,6), 1.25 (8,12, 
1.92-1.97 (m,l), 2^62 (broad s, 1)7.80 (broad s, 2); HS: 
m/z«200(H4l). 

Example 2 . 2- ( 5-Amino-6-oxo-2-phenyl- 1 , 6-dihydro-l-pyrimidinyl) -H- 
I2-methyl-l-(4,4,5,5-tetramethyl-l,3,2-dioxaborolidin-2-yl)propylJ- 
acetamide. 

To a solution of the produce from Example 1 (2.55 g) in 
tetrahydrofuran (50 mL) was added lOX (w/w) palladium on carbon 
(0.53 g) and the suspension was stirred under hydrogen overnight, flie 
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mixture vas filtered through diatomaceous earth and evaporated to give 
a pale grey foam (2.10 g). A portion (0.41 g) of this material vas 
purified by chromatography, vith methanol: chloroform (3:97) ai the 
eluent, to give the title compound (0-19 g) as a white solid; TLC: 
Rf«0.33, methanol: chloroform (2:98); 300 MHz NMR: 0-84 {dr3, J=6,7), 
0.85 (d,3, J-6.7), 1.67-1.84 (m,l), 2.59 (t,l, J«6), 4.43 (s,2), 5.17 
(s,2), 7.32 (s,l), 7.41-7.49 (m,5), 8.31 (d,l, J-5)-, MS: 
m/2=427(M+l) . Analysis for C22H3^BN^O^-0.7 H^O: Calculatedt 
C, 60.20> H, 7.44i N, 12.76; Foundt C, 60.44; H, 7.24; 12.30. 

Earamnle 3 > 2- [5-Benzylo3grcarbonylamino-6-ozo-2» (4-fluorophenyl) -1^6- 
dihydro-l-pyrimidinyll -M- (2-methyH-C* » 4 , 5 , 5-tetrametIqrl-l,3, 2- 
diozaborolidin-2-yl) propyl] acetamide • 

5-Benzylozycarbonylamimo-2*(4-fluorophenyl)-6-ozo-l, 6* 
dilqrdo-l-pyrimidinylacetic acid and 2-methyl-l-(4,4,5,5-tetrametlqrI- 
l,3,2-dioxaborolidin*2-yl)propylammonitim trifluoroacetate vere 
coupled using a procedure similar to that described in Example 1 to 
yield material which was purified by chromatography, with tetra-^ 
hydrofuranidichloromethane (gradient, 4:96^ 10:90> as the eluent, to 
give the title compound as a white solid; NHRi 8.98 (s,l), 8.44 
(s,l), 8.26 (d,l), 7.60 (q,2), 7.35 (m,7), 5.18 (s,2), 4.49 (s,2), 
2.69 (t^l), 1.72 (m,l>> 1^16 (s,12), 0.82 (d,6); MS: m/z-579(M+l). 
Analysis for C^QE^gBFH^Ogt Calculated; 62.3; &.27| N, 9.68; 
Found; C» 62.2; 6.36; N, 9^&5. 

Ihe intermediate 5«-bexi^loxycarbonylamimo-2-(4-fluoro- 
phenyl)*6*oxo-l»6-dihydo*l-pyrim£dinylacetic acid vas prepared as 
foUovs: 

a. Ethyl 4-fluorobenzimidate hydrochloride. A solution of 

4-fluorobenzonitrile (50 g) in tetrahydrofuran (300 mL> and ethanol 
(60.5 mL) at 0 ""C was saturated vith anhydrous hydrogen chloride gas 
and the resulting solution vas alloved to stand overnight. The 
solvent vas evaporated and the resulting solid vas collected and 
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vashed with ether to provide ethyl 4-fluorobenzimidate hydrochloride 
(20 g) as a white solid? NMR: 8.27 (■,2), 7.51 (m,2), 4.M (q,2), 
1.47 (t,3). 

b. N-(2,2-Diethoxyethyl)-4-fluorobenzamidine. To a solution of 
ethyl 4-£luorobenzimidate hydrochloride (18.5 g) in etbanol (90 dL) at 
0 "C was added aminoacetaldehyde diethyl acetal (14.5 mL) and the 
resulting solution was kept at 5 "C overnight. The solvent was 
evaporated, the resulting oil dissolved in 1 N NaOH (200 mL) , and the 
solution extracted several tines with dichloromethane. The organic 
extracts were dried and evaporated to provide N-(2,2-dietboxyethyl)- 

4- fluorobenzamidine (21 g) as an oil; MS: ni/z-255(M+l). 

c. Ethyl l-(2,2-diethoxyethyl)-2>(4.£luorophenyl)pyriiBid-6(lH)- 
one-5-carboxylate. Diethyl ethoxymethylenemalonate and M-(2,2o 
diethozyethyl)-4-fluorobenzanidlne were subjected to a procedure 
similar to that described in Example l.b. to obtain ethyl-l-(2,2- 

dlethoxyethyl)-2-(4-fluorophenyl)pyrimin-6(lH)-one-5-carboxylate as an 
oil; MS: m/2=379(H+l). 

d. 1 - ( 2 , 2-Diethoxyethyl ) -2 - ( 4- f luorophenyl ) pyrimidin- 6 ( IH) -one- 

5- carboxylic acid. Ethyl l-(2,2-diethoxyethyl)-2-(4-fluorophenyl)- 
pyrimidin-6(lH}-one-5-carboxylate was subjected to a procedure similar 
to that described in Example I.e. to give the acid as a white solid; 
300 MHz NMR: 8.66 (s,l), 7.69 (m,2), 7.40 (m,2>, 4.69 (t,l), 4.05 
(d,2), 3.39 (m,4), 0.99 (t,6). 

e. 5-Benzylo]7carbonylamino- 6-oxo- 2 - ( 4- f luorophenyl ) - 1 , 6- 
dibydro-i-pyrimidinylacetaldehyde diethyl acetal. l-(2,2-Oiethoxy- 
ethyl)-2-(4-fluorophenyl)p3n:iaidin-6(lH)-one-5-carboxylic acid was 
subjected to a procedure similar to that described in Example l.d. to 
give the diethyl acetal as a white solid; TLC: R^O.6, ether:hexane 
(3:1). 
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f . 5*Benz7loxycarbon7lainino-6*oxQ-2-(4-fluorophei]7l) -1,6- 

dihydro-l-pTrlinldinylacetaldehyde. k solution of S-benzyloxycar- 
bon7lamiQo-6-oxo-2- (4-f luoro-phenyl) -1, 6-dlhydro-l-p3rriinldln7l- 
acetaldehyde diethyl acetal in tetrahydrofuran (7 mL) and 1 M 
hydrochloric acid (5 mL) vas heated at 60 ''C for 18 hours. The 
solution vas cooled and neutralized vith saturated sodium bicarbonate 
solution to pH 6. The solution vas extracted vith ethyl acetate and 
the organic extracts dried and e\raporated to give S-benzyloxycarbouyl- 
amino-6-oxo-2-(4-fluorophenyl) -1 ^ 6*(lihydro-l-pyTimidinylacetaldefayde 
as a white solidj HHR? 9.51 (s,l)r 9>03 (s,l), 8,47 (s,l), 7-43 
(m,9), 5.19 {Sr2):, 4.76 (s,2). 

g • 5 *Ben2yioxycarbonylamlno-6-oxo-2- ( 4- f luorophenyl)- 1 , 6-di- 

hydro^I-pyrimidinylacetic acid. 5-Ben2ylozycarbonylamiQo-6rozo*2- 
(4-fluorophen7l)-l,6-dlhydro-l-pyrimidinylacetaldelgrde was subjected 
to a procedure similar to that described in Example l.f. to provide 
5-benzyloxycarbpnylamino-6-oxo-2-(4-fluorophenyl)-l,6-dih3rdro-l- 
pyrimidinylacetic acid as a white solid, 300 MHz NMR: 9.06 (s,l)r 
8.46 (s,l), 7.42 (m,9), 5.19 (s,2), 4.52 {s,2). 

Examples 4*7 

1 2 

The following compounds of formula I wherein Q and Q 
together with the boron to which they, are attached form a 
4,4,5,5-tetraffleth7l*l9 3,2-dioxaborolidin-2-yl group, R is 
benzyloxycarbonyl, is i6oprop7l and R^ is the indicated group vere 
prepared- using a coupling procedure similar to that described in 
Ezasqple 3* 

Example 4 . R^«i4-chlorophen7li Purified b7 chromatograph7^ with 
dlchloromethanettetrah7drofuran (gradienti 95:5, 90:10) as the eluent; 
300 HHzNMR: 8.97 (s,l), 8.45 (s,l), 8:25 (d,l}, 7.55 (m,4), 
7-40 (m,5), 5.19 (s^2), 4,49 (s,2), 2.69 (t,!), 1-75 {m,l), 1.16 
(s,12), 0.83 (d,6),- MS: m/z=595(M+l) . Anal7sis for CgjjHjgBClN^O^t 
Calculated: C| 60.6; H, 6.10; K, 9.42; Founds C, 60.4; H, 6.09; 
M, 9.34. . 
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Exanple 5 > R^»4-raethoxyphenyl: Purified by chromatography, with 
dichloromethane:tetrahydrofuran (gradient, 95:5, 90:10) as. the eluent; 
NMR: 8,90 (s,l), 8.43 {s,l), 8.30 (d,l), 7.45 (ii,7), 6.98 (d;2), 5.18 
(s,2), 4.50 (s,2), 3.81 (s,3), 2.68 (t,l), 1.77 (ra,l), 1,19 (broad 
s,12), 0.85 (d,6)j MS: in/z=59l(M+l) , Analysis for Cj^HjgBN^O^j 
Calculated: C, 63.1; H, 6.65; N, 9.49; Found: C, 63.3; H, 6.63; N, 
9.10. 

Example 6 . R^-2-thien7l: Purified by chromatography, with 
dichloromethane:tetrahydro£uran (gradient, 95:5, 90:10) as the eluent; 
NMR: 8.96 (s,l), 8.48 (d,l), 8.43 (s,l), 7.84 (d,l), 7.39 (m,6), 7.14 
(t,l), 5.18 (s,2), 4.78 (s,2), 2.68 (t,l), 1.81 (m,l), 1.16 (broad 
s,12), 0.89 (d,6)j MS: m/z-567(M+l) • Analysis for C23H35BN^0gS: 
Calculated: C, 59.4; H, 6.23; N, 9.89; Found: C, 59.5; H, 6.26; 
N, 9.05. 

Example 7 . R^«isopropyl: Purified by chromatography, with 
dichloromethane:tetrahydrofuran (gradient, 96:4, 90:10) as the eluent; 
NMR: 8.75 (s,l), 8.55 (d,l), 8.30 (s,l), 7.40 (m,5), 5.16 (s^2), 4.84 
(s,2), 2.93 (m,l), 2.68 (t,l), 1.79 (m,l), 1.19 (d,6), 1.14 (broad 
s,12), 0.89 (d,6); MS: m/z=527(M+l) . Analysis for Cj^H^gBN^Og: 
Calculated: C, 61.6; H, 7.47; N, 10.6; Found: C, 61.6; H, 7.43; 
N, 10.4. 

The pyrimidone acetic acids possessing the required 
substituent for the coupling reactions described in Examples 4-7, were 
prepared using procedures similar to those outlined in Example B.a.- 
Example 3.g. by replacing 4-fluorobenzonitrile with the required 
nitrile in the step corresponding to Example 3. a. 

Examples 8-12 

1 2 

The following compounds of formula I wherein Q and Q 
together with the boron to which they are attached form a 
4,4,5,5-tetramethyl-l,3,2-dioxaborolidin-2-yl group, R is hydrogen, R** 
is isopropyl, and R^ is the indicated group were prepared from the 
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corresponding ben^lo:grcarbon^lamino cooqiounds, from Exaiqiles 3-7, . 
using a hydrogenolysis procedure similar to that described in 
Example 2.. . 

Example 8 ; R^=4-fluorophenyl: Purified by chromatography, with 
dichloromethane; methanol (gradient, 96:4, 94;6) as the eluent; 300 MHz 
NMRr 8.29 (d,l}, 7.53 (m,2), 7.31 (s,l), 7.23 (t,2), 5.19 (s,2), 4.45 
(s,2), 2.62 .(t,l), 1.70 (m,l-), 1.16 (broad s, 12), 0.82 (d,3), 0.85 
(d,3); MS: m/8.«45(M+l) . Analysis for C^jHjgBFIf^O^: Calculated: C, 
59.5? H, &.20i M, 12.^; Foundt C, 59.4; H, 6.81; N, 12.4. 

Example 9 . R^>4-chloropheoylt .Purified by chromatography, with 
dlchlor(»iethane:tetrafaydrofuran (gradient, 85:15, 60:40) as the 
eluent; 300 MHz MHR: 8.29Cd,l), 7.48 (m,4>, 7.32 (s,l), 5.22 (d»2), 
4.46 (8,2), 2.64 (m,l), 1.76 (m,l), 1.17 (broad s,l2), 0.84 (d,6); 
MS: m/z=461(M+l). Analysis for Cj^H^qBCIM^O^: Calculatedi . C, 57.4; 
H, 6.56; N, 12.2; Found; C, 58.0; H, 6.58; N, 12.1. 

faample 10 . R^>4-metho^henyl: Purified by chromatography, with 
dichloromethane :methanol (gradient, 96t4, 90:10) as the eluent; NMR: . 
8.33 (d,I), 7,42 (d,2>, 7.30 (s,l), 6.92 (d,2), 5.11 (s,2), 4.45 
(s,2), 3.79 (s, 3), 2.60 (t,l), 1.75 (m,l), L.16 (broad s, 12), 0.85 
(m,6); MS: m/z=457(M+l). Analysis for CjjH^^BK^Oj-O.lS H^O: 
Calculated: C, 60.2; H,. 7.31; N, 12.2; Found: C, ^.4; H, 7.48; 
N, 11.8. 

Example 11 . R^<-2-thienyl: Purified fay chromatography, with 
dickIorometbane:tetrahydrofuxan (gradient, 85:15,^ 60:40) as the 
eluent; NMR: 8.49 (d,l)» 7.69 (d,I), 7.31 (s,2)» 7.08 (c,t>, 5.30 
(s,2)> 4.73 (s,2), 2.64 (t,l), 1.80 (m,l), 1.18 (broad s,12), 0.89 
(0,6); MS: iii/z-433(lh-l) . Analysis for C2qH29BN^0^S*0.25 K^O* 
Calculated; C, 55.0; 6.81; H, 12.8; Foundt C, 54.8; H, 6.81| 
K, 12.8. 



Example 12 . R -isopropyl: Purified by chromatography, with 
dichloromethane:tetrahydrofuran. (gradient, 85«15, 60:40) as the 



wo 93/21214 



PCr/GB93/00798 



- 33 - 

eluent; NMR: 8.57 (d,l), 7.21 (s,l), 4.81 (d,A), 2.82 (in,l), 2.58 
(t,l), 1.77 (m,l), 1.11 (s broad, 18), 0.88 (in,6); MS: m/2»393(II+l). 
Analysis for C^gHggBN^O^: Calculated: C, 58.2; H, 8.48; N, 14.3; 
Found: C, 58.1; H, 8.34; N, 14.2. 

Example 13 . 2-(5-Acetylainino-6-oxo-2-phenyl-l,6-dihydro-l- 
pyrimidinyl ) -N- ( 2-raet±yl. 1- ( 4,4,5, 5-tetramethyl.l , 3 , 2.dioxaborolidin- 
2 *yl ) propyl ] acetaraide . 

To a solution of the product from Example 2 (0.30 g) in 
dichloromethane (7 mL) was added triethylamine (0.11 mL) and acetyl 
chloride (55 uL). The reaction, mixture was stirred overnight at rown 
temperature. Evaporation gave a green-grey foam vhich vas purified by 
chromatography^ with chlorofonn:methanol (gradient, 50:1^ 30:1) as the 
eluent, to yield the title compound (0.19 g) as a \rfiite powder; TLC: 
Rf=0.35, methanol: chloroform (5:95); NMR: 0.84 (d,3, J.6.7), 0.85 
(d,3, J=6.8), 1.17 (s,12), 1.7-1.8 (m,l), 2.15 (s,3), 2.66 (t,l). 4.48 
(s,2), 7.46-7.55 (m,5), 8.29 (d,l, J.5), 8.82 (s,l), 9.54 (s,l); MS: 
m/2-469{M+l). Analysis for Cj^HjjBN^dj: Calculated: C, 61.55; 
H, 7.10; N, 11.96; Found: C, 61.55; H, 7.23; N, 11.56. 

Example 14 . 2- t6-Oxo-2-phenyl-5- (4-pyridylmethoxycarbonylamino) -1 , 6- 
dihydro- l-pyrinddinyl] -N- ( 2.methyl- 1.(4,4,5, 5-tetramethyl-l ,3,2- 
dioxaborolidine-2-yl) propyl | acetamide . 

A solution of the product from Example 2 (0.50 g) and 
triethylamine (0.80 mL) in dichloromethane (5 mL) was cooled with an 
ice-water bath. To the solution was added triphosgene (0.17 g) in 
dichloromethane (1 mL) over 2 minutes. A dichloromethane (1 mL) wash 
of the addition syringe was also added to the reaction mixture. The 
mixture was stirred at ice bath temperature for 30 minutes. Solid 
4-pyridinemethanol (0.38 g) was added in a single portion to the 
mixture. Stirring was continued at ice bath temperature for 90 
minutes, and the soluti n was allowed to warm to room temperature 
overnight. The mixture was diluted with dichloromethane, washed 
(water), dried and evaporated to a brown foam (0.60 g). This material 
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vas purified by. chromatography, with chlorof rm:methanol (50:1) as the 
eluent, to give the title compound (0.11 g) as a yellbv solid; TLC: 
Rj«0.35, methanol: chloroform (5:95); NMR: 0,85 (d,6^ J=7), 1:17 
(s,l), 1-17-1.80 (m, 1), 2.68 (t,l), 4.48 (s,2), 5.24 (s,2), 7.44-7.56 
(m,7), 8.28 (d,l» J=5.5), 8.47 (s,l), 8-58 (dd,2), 9.23 (s,l)5 MS: 
m/2«562(M+l). - 

Example 15 . 2-[5-Qrclohexylaminosulfonylamino-2<<^(4*fluoropbenyl)-6- 
oxo-1, 6-dibydro-I-pyrifflidinyl] -K- [2-methyl-l- (4, 4,5 , S-tetramedxyl- 
1 , 3, 2-dioxaborolidi&-:2-yI) propyl] acetamide. 

To a solution of the product of Example 8 (0.33 g) and - 
pyridine (0.30 mL) in tetrahydrofuran vas added cyclohexylsulfamqyl 
chloride (0.22 g)^ and the mixture vas alloyed to stir for 2 hours. 
Ihe solution vas diluted vith ethyl acetate, vashed (vater), and the 
ethyl acetate layer vas dried and evaporated. Chromatography, vith 
tetrahydrofuran: dichlorometbane (gradient, 5:95 to 15:85) as the 
eluent, gave the title compound (0.3 g); TLC: Rf-0.7, tetrahydro- 
furan: dichloromethane (20:80); HS: m/zs6d6(U<i>l)^ Analysis for 
CjgH^j^BFNgO^S? Calculated: C, 55.54-, H, 6.82; N, 11.56; Found: C, 
55.37; H, 6.92; Nai-49. 

Example 16 . 2- [2- ( 4-Fluarophenyl ) -5-methylsulf onylamino*6-oxo* 1 # 6- 
dihydro-l-pyrlmidinyl J-N- [2-methyl-l- (4,4,5, 5-tetramethyl-l, 3 ^2- 
dloxaborolldin-2<*yl)propyl] acetamide. 

The product of Example 8 vas subjected to a procedure 
similar to that described in Example 15 except substituting 
methanesulfoiqrl chloride for the cyclohexylsulfamoyl chloride used 
therein. Chromatography,, vith tetrahydrofuraitxdichloromethane 
(gradient, 10:90 to 50:50) as the eluent, gave the title compound; 
TLC: R£«0.4, tetrahydrofuran: dichloromethane (12:88); MS: 
m/z-523(H+l). Analysis for CjjHj^BFN^OgS : Calculated? C, 52.88; 
H, 6-17; N, 10.72; Found: C, 52.41; H, 6.05; M, 10.51. 
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Example 17. 2-I2-(4-Fluorophenyl)-5-niethoxycarbonylanino-6- xo-l,6- 
dihydr -1-pyrimldlnyl] -N- (2-methyl-l- (4 , 4,5 , 5-tetrainethyl-l ,3, 2- 
dioxaborolldin-2-yl) propyl ] acetamide . 

The product of Example 8 was subjected to a procedure 
similar to that described in Example 15 except substituting 
methylchlorofcrmate for the cydohexylsulfamoyl chloride used therein. 
Chromatography, with tetrahydro£uran:dichloromethane (gradient, 10:90 
to 15:85) as the eluent, gave the title compound; TLC: Rj»0.4, 
tetrahydro£uran:dichlorofflethane (10:90); MS: m/z>503(M+l). Analysis 
for Cj^HjjBIW^Og: Calculated: C, 57.38; H, 6.42; N, 11.15; Found: 
C, 57.45; H, 6.39; M, 11.05. 

Example 18. 2- [2-(4-Fluorophenyl)-5- (2 , 6-dimethylpyrid-4-yl«ethoxy- 
carbonylaraino)-6-oxo-l, 6-dihydro-l-pyrimidinylJ -N- [2-methyl-l- 
( * . 4 , 5 , 5-tetramethyl-l , 3 , 2-dioxaborolldin-2-yl) propyl J acetamide . 

The product of Example 8 was subjected to a procedure 
similar to that described in Example 14 except substituting 
2,6-dimethyl-4-pyridinemethanol for the 4-pyridinemethanol used 
therein. Chromatography, with tetrahydrofuran:dichloromethane 
(gradient, 15:85 to 50:50) as the eluent, gave the title compound; 
TLC: R^«0.5, tetrabydrofuran:dichloromethane (40:60); MS: 
m/2-608(M+l). Analysis for CjjHj^BFNjOg: Calculated: C,61.29; 
e,6.47; N, 11.53; Found: C, 61.26; H, 6.64; N, 11.21. 

Example 19 . 2-(5-QrclohezylaBino6ulf onylamino-2-phenyl-6-oxo-l , 6- 
dlhydro- 1-pyrioidinyl ) -N- ( 2 -methyl- 1 -(4,4,5,5 - tet ramethyl- 1,3,2- 
dioxaborolidin-2-yl ) propyl ] acetamide . 

The product of Example 2 was subjected to a procedure 
similar to that described in Example 15. Chromatography, with 
tetrahydro£uran:dichloromethane (gradient, 5:95 to 15:85) as the 
eluent, gav the title compound; TLC: R^-0.7, tetrahydr furan:- 
dichlorometbane (20:80); MS: m/zs588(M-i-l) . Analysis for 
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C2gH^2™5°6^' Calculated: C, 57.24; H, J.lQi N, 11.92; Found: C, 
57;28; H, 7.19; K, 1U75. 

Example 20 * 2- [2- ( A-Aminophenyl) -S-cyclohexylaminosulf onylamino-e- 
0X0- 1, e-dihydro-I-pjrrimidinyl] -N- [2-methyl-l- (4, 4, 5,5-tet:^amethyl- 
l , 3 , 2-dioxaborolldin-2-yl) propyl] acetamide. 

Ihe product from Example 20 .c. vas hydrogenated.iising a 
procediire similar to that described in Example 2. Cliromatograpfay, 
with tetrafaydro£aran:dichloromethane, (gradient^ 15t85 to 45:55) as 
the eluientr gave the title compound; TLCt R^*2, tetxahydroforani-' 
dichloromethane (20:80); MS: m/zB603(K-hI). Analysis for 
CjgH^gBFKgOjS: Calculated: C,55.81; H,7.19; N, 13.95i Found: 
55.46; H> 7.12; N, 13.20. 

The 4-nitrophenyX starting material vas prepared as follows. 

a. 2-[5-Benzyloxycarbonylamino-2-(4-nitrophenyiy-6-oxo-l,6- 
dltydro-l-pyrimidinyll-N- [2-methyl-l- (4,4,5, S^tetrametlqrl- 1^3,2- 
dioxaborolidln-2-yl) propyl] acetamide • 5-Benzyloxycarbonylamino-6-oxo- 
2-(4-nitrophenyl)-l,6*dihydro-l-pyrimidinylacetic acid (prepared as 
-described in European latent Application^ Publication Number 528633) 
vas coupled using a procedure similar to that described in Bxaiqile 1. 
Chromatography, with tetrahydrofuran: dichloromethane (gradient, 4:96 
to 10:90) as the eluent, gave the amide; TLC: R^0*5, 
tetrahydrofuran:dichloromethane (10:90); HS: m/z»606(H-i'l). It is 
noted that diis is also a Compound of the invention. 

b. 2-[5-Amino-2-(4-nitrophenyl)-6-oxo-l,6-dlhydro-l- 
pyrlmidinylJ-M- [2-methyl-l- (4 , 4, 5 , 5-tetramethyl-l , 3 , 2-dioxaborolidin- 
2-yl) propyl] acetamide^ To a solution of 2-[5-ben2yloxycarbonylaiiino- 
2- (4-nitrophenyl>-6-oxo-l , 6-dlhydro- 1-pyrimidinyl] -N- [2-methyl-l- 
(4,4,5 ,5-tetraraethyl-l,3,2-dioxaborolidin-2-yl)propyllacetamlde (3.2 
g> and anisole (1.84 g) in dichloromethane (50 mL) was added, trl- 
fluoromethanesulfonic acid (4.27 g), and the resulting mixtur was 
stirred at 0 ''C for 0.5 hour. The reaction was quenched by addition 
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of a saturated aqueous solution of sodium bicarbonate, and the pr duct 
was extracted into ethyl acetate. The combined extracts were washed 
(sodium bicarbonate, water), dried and evaporated. Chromatography, 
with tetrahydrofuran:dichloromethane (gradient, 15:85 to 40:60) as the 
eluent, gave the amine (1.7 g); TLC: Rj=0.1, tetrahydrofuran:- 
dichloromethane (10:90)? MS: m/za472(M+I) • It is noted that this 
is also a Compound of the invention. 

c . 2- [S-Cydohexylaminosulf onylafflino-2 * ( 4-nitrophenyl) -6-oxo- 

1 , 6-dihydro- l-pyrimidinyl J -N- ( 2-methyl- 1- (4,4,5, 5- tetramethyl- 1,3,2- 
dioxaborolidin-2-yl ) propyl J acetaraide . 2- ( 5-Anino-2- ( 4-nitrophenyl ) - 
6-oxo-l;6-dihydro-l-pyrimidinyll-N.(2-methyi-l-{4,4,5,5-tetranethyL- 
l,3,2-dioxaborolidin-2-yl)propyl]acetamide was subjected to a 
procedure similar to that described in Example 15. Chromatography, 
with tetrahydrofuran: dichloromethane (gradient, 5:95 to 15:85) as the 
eluent, gave the sulfamoyl compound; TLC: R^O.6, tetrahydrofuran: - 
dichloromethane (20:80); MS: m/2-632(M+l) . It is noted that this is 
also a Compound of the invention. 

Example 21 . 2-[5-Amino-2-(4-aminophenyl)-6-oxo-l,6-dihydro-l- 
pyrimidinyl ) -N- { 2-methyl- 1- ( 4 , 4 , 5 , 5 -tetramethyl- 1,3, 2-dioxaborolidin- 
2-yl ) propyl ] acetamide . 

2- [5-Amino-2- ( 4-nitrophenyl ) - 6-oxo- 1 , 6-dihydro- 1- 
pyrinidinyll -M- I2-methyl- 1- ( 4 , 4 , 5 , 5-tetramethyl- 1,3, 2-dioxaborolidin- 
2-yl) propyl ]acetaaide was hydrogenated using a procedure similar to 
that described in in Example 2. Chromatography, with tetrahydro- 
furan: dichloromethane (gradient, 25:75 to 60:40) as the eluent, gave 
the title compound; TLC: Rj-0.2, tetrahydrofuran: dichloromethane 
(40:60); MS: m/z-442(M+l) . Analysis for C22H32BN50^: Calculated: 
C, 59.87; H, 7.31; N, 15.87; Found: C, 59.09; H, 7.12; N, 15.59. 
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CLAIMS 

Vbat is claimed is: 

1- A compound of formula I (formula set out hereinbelow) 

vherein: 

R° is (l-5C)alkyl; 
R is hydrogen; or 

R is an acyl group of formula A.Z.CO- in ^ch A.Z-, taken 
together, is hydrogen, trifluoromethyl, 2,2,2-trifluoroetfioxy, amino, 
methoxyamino, 2,2,2-trinuoroethylamino, RbRcN.O*, RaOCONH-, R^SOjNH-, 
RaOCO-, RbRcNCO- or RaCO-; or 

R is an acyl group of formula A. X.CJ- in which 

J is oxygen or sulfur; 

X is a direct bond, imino, oxy or thio; and 
A is as defined below or 

A is tetrahydropyTan-4-yl, l-methylpiperid-4-yl, or 
5-methyl-l,3-dioxacyclohex-5-ylmethyl; or 

R is a sulfonyl group of formula O.V.SO^* in which D.¥-, 
taken together, is hydroxy, amino, di(lower alkyl)amino, 2,2,2-tri- 
fluoroetbylamino, 2,2,2-trifluoroethyl, 3,3,3-trifluoropropyl or 
trifluoromethyl; or 

V is a direct bond, imino, carbonylimino, oxycarbonylimino 
or iminocarbonylimino; and 

D is as defined below; or 

R is a group G as defined below; 

The group A, D or G is (l-6C)al]qrl, (3-6C)cycloalkyl, 
(3-6C)cycloalkyl-(l-3C)alkyl, aryl, aryl(1.3C)alkyl, heteroaryl or 
heteroaryl(l-3C)-alkyl wherein an aryl or heteroaryl moiety may bear 
one or more halogeno, nitro, methyl or trifluoromethyl groups and 
further wherein the group A, D or G may bear one or more substituents 
selected from a group consisting of hydroxy, lower alkoxy, lower 
acyloxy, COORa, CHjCOORa, CONRbRc, CH2C0NRbRc, COOtOljjjNReRf , cyano, 
SOjR^, COMRdSO^R^, NReRf, NRgCHO, NRgCOR^, NRgCOOR^, MRhCQNRiRJ, 
NRkS02R^, SO^NRlRffl, S02NRnC0R^ and F(0)(0Ra)2 in which 

Q is oxygen or sulfur; 
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Ra-Rn are independeatljr hydrogen, benzyl or lover alkyl; 

or» independently, a group NRbRc, NReRf , NRlRj or NRlBn is a cyclic 

radical selected from a group consisting of 1-pyrrolidinyl, 

piperidino, morpholino or l-piperazinyl which may bear a lover alkyl 

substituent at the 4-position; or, independently, a group NReRf is a 

cyclic radical selected from a group consisting of 2-pyrrolidinott- 

1-yl, succinioido, oxa2olidin-2-on-3-yl, 2-ben2orarolinon-3-yl, 

phthallmido and cis-hexabydrophthalimldo; and 
14 

R -R are independently trifluoromethyl, (l-6C)all7l^ 
(3-6C)cycloallqrl, aryl or heteroaryl ia rfiich the aryl or heteroaxyl 
may bear one or more substitoents selected from a group consisting of 
lover alkyl, hydrojqr,. lover alkoxy, balogeno or trlfluoromethylf 

^ is> (1-5C) alkyl which has no tertiary carbon, 

(3-7C)cycloalkyl, aryl or heteroaryl, which aryl or heteroaryl 

independently may bear one or more of the substttuents defined for the 

group A or an aryl or heteroaryl moiety thereof; 
12 

Q and Q , vhich may be the same or different, is eacb 
hydroxy or OR^, or vhen taken together form a moietjr derived from a 
physiologically acceptable dihydroxy compound having at least tvo 
hydroxy groups separated by at least two connecting atoms in a chain 
or ring, said chain or ring comprising carbon atoms, and optionally, a 
heteroatoffl or atoms which can be 0, S or N, vherein is 
(1-lOC) alkyl, .(3-10C)cycloalkyl, benzyl or phenyl in which benzyl or 
phenyl the ring may bear one or more balogeno, lover alkyl or lover 
alkoxy substituents; and 

provided- that no aliphatic carbon is bonded to more than one 
nitrogen or oxygen, except as part of a cyclic ketal or ^ere the 
nitrogen bears a carbonyl group; or, 

for a compound of formula I which is acidic or basic, a 
pharmaceatically acceptable salt thereof. 

2. A compound as claimed in Claim 1 vherein is methyl, 

ethyl, propyl, isopropyl or isobutyl; ¥ is a direct bond or iminoj 
G is (I-3C)allqrl, aryl (1-C) alkyl or heteroaryl(l-2C) alkyl vhich may 
bear one or more substituents as defined in Claim 1 for G or a part 
thereof; 
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(l-6C)alkyl is methyl, ethyl, propyl, isopropyl, butyl, 

» isobutyl, t-butyl, pentyl, 3-methylbutyl, 1-ethylpropyl, beryl r 

4-methylpentyl; (3-6C)cycloalkyl is cydopropyl, cyclopentyl or 

cydohexyl; the (l-3C)alkyl portion of {3-6C)cycloalkyl-(l-3C)alkyl, 

aryl(l-3C)alkyl or heteroaryl(l-3C)alkyl is methylene, ethylene or 

trimethylene; aryl is phenyl, indenyl or naphthyl; heteroaryl is 

furyl, imidazolyl, tetrazolyl, pyridyl (or its N«oxide), thienyl, 

pyrifflidinyl (or its N-oxide), indolyl or quinolinyl (or its N-oxide); 

lover alkyl is methyl, ethyl, propyl » isopropyl, butyl, Isobutyl or 

t-butyl; lover acylpxy is acetoxy; lover alkoxy Is methoxy, ethoxy, 

propoxy, isoproxy or t-butoxy; halogeno is bromo, chloro or fluoro; 

COORa is carboxy or methoxycarbonyl; CONRbRc is carbamoyl or 

N,N-dimethylcarbamoyl; NRgCOR^ is trifluoroacetylamino; CONRdSOjR^ is 

N-phenylsulfonylcarbamoyl or N-(4-chloropbenylsulfonyl)carbamoyl; 

A.Z-, taken together, is tris(hydroxymethyl)methylamino, 

tris(acetoxymethyl)-methylamino or 2,2-bis(hydroxymethyl)propoxy; 

is, isopropyl, cyclopentyl, cyclohexyl, phenyl, furyl, 

thienyl or pyridyl in vhich a phenyl or heteroaryl may bear one or tvo 

substitutes as defined in Claim 1 for R^; and 
I 2 

Q and Q are each hydroxy, methoxy, ethoxy or isopropoxy; 
1 2 

or Q and Q , taken together, are the residue derived from 
2,3-butanediol, 2,3-dimethyl-2,3-butanediol, l,3--propanediol, 
diethanolamine, catechol, (lR,2R,3S,SR)-(-)- or 
(lS,2S,3R,SS)-(-i-)-pinanediol, or 2,5-difflethylhexan-3,4-diol. 

3. A compound as claimed in Claim 1 or 2 vfaerein R^ is 

isopropyl; J is oxygen; X is a direct bond, imino or oxy; A is methyl, 
ethyl, phenyl, benzyl, phenethyl, pyridyl, thienyl, 5-tetrazolyl, 
thiazolyl, pjrridylmethyl, thenyl, 5-tetrazolylmethyl, 2- (pyridyl) - 
ethyl, 2- (thienyl) ethyl or 2- (thiazolyl) ethyl vberein the phenyl or 
heteroaryl group may bear one or tvo halogeno or methyl groups and 
further vberein the group A may bear a substituent selected from 
hydroxy, methoxy, t-butoxy, acetoxy, pivaloyloxy, carboxy, 
methoxycarbonyl, ethoxycarbonyl, carbamoyl, dimethylcarbamoyl, 
2<-(dlmethylamino)ethoxycarbonyl, cyano, methylsulfonyl, 
phenylsulfonyl, N-methylsulfonylcarbamoyl, N-phenylsulfonylcarbamoyl, 
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amino, diraethylamino, oxazoli(lin-2-pn-3-yl, acetylaiain , 
trifluoroacetylamino, ureido, methylsulfonyl, sulfamoyl, 
dinetbylphosphoryl or diethylphosphoryl; D is methyl,, ethyl, 
isopropyl, tert-butyl, cyclohexyl, phenyl, benzyl, phenetbyl, pyridyl, 
thienyl, S-tetrazolyl, thiazolyl, quinolinyl, pyridylmethyl, thenyl, 
S-tetrazolylmethyl,^ 2-(pyridyl) ethyl, 2- (thienyl) ethyl or 

2- (thiazolyl)ethyl vherein the phenyl or heteroazyl group may bear one 
or two halogeno or methyl groups and further vherein the group D may 
bear a substituent selected from hydroxy, methoxy, t*butozy, acetoxy, 
piTaloylosgr, carboxy, methoxycarbonyl, ethoiycatboiiyl, carbamoyl, 
dlmetfaylcarbamoyl, 2-(dimethylamino)ethoxycarboiiyl, cyano, 
methylsulfonyl , pheiqrlsulf onyl , , N-methylsulf onylcarbamoyl, 
N«»phenylsulfonylcarbaffloyl, N-(4-chlorophenylsulfonyl)carbamoyl, 
metfaylsulfonylamino, amino, dimethylamino, oxa2olidin-2-on-3-yl, 
acetylamino, tr ifluoroacetyl amina , ureido, methylsulfonyl, sulfamoyl, 
dimethylphosphoryl or diethylphosphoryl; G is methyl, ethyl, benzyl, 
phenethyl, pyridyl, pyridylmethyl, thenyl, 5-tetrazolylmethyl, or 

2* (pyridyl) ethyl, wherein an alkyl carbon may bear an oxo group and 
wherein the phenyl or heteroaryl group may bear one or two halogeno or 
methyl groups and further wherein the group G may bear a substituent 
selected from hydroxy, methoxy, acetoxy, carboxy, methoxycarbonyl, 
ethoxycarbonyl, carbamoyl, dimethylcarbamoyl, phenylcarbamoyl, 
pyridylcarbamoyl, methylsulfonylamino, amino, dimethylamino, 

1 2 

ace^lamino, nicotlnoylamino, or trifluoroacetylanino; and Q and Q- 

1 2 

are each methoxy or ethoiy; or Q and Q , taken together are the 
residue derived from 2,3-dimethylbutane-2,3-diol or l,>3*propanediol« 

4* A compound as claimed in Claim 1, 2 or 3 vherein R is 

hydrogen, tr ifluoroacetyl, hydroxyoxalyl, methoigrcarbonyl, 
ethoxycarbonyl, isopropoxycarbonyl, 4-fluorophenoxycarbonyl, 
4-bromophenoxycarbonyl, 4-methoxyphenoxycarbonyl, benzyloxycarbonyl, 
4-fluorobenzyloxycarbonyl, 4-pjrridylmethoxycarbonyl, 

3- methylpyrid-4-ylmethoxycarbonyl, 2 , 6-dimethylpyrid-4-ylmethoxy- 
carbonylr 2«pyri(fylme^oxycarbonyl, 6-methylpyrid-2-ylmethoxycarbonyl,. 
2-dimethylaminoethoxycarbonyl, acetyl, carbamoylmethylaminocarbonyl, 
4«(N«phenylsulfonylcarbamoyl)phenylacetyl, sulfo, aminosulfonyl. 



wo 93/21214 



PCr/GB93/0Q798 



- 45 - 

dimethylaminosulfonyl, trifluoromethylstafonyl, methylsulfonyl (which 
may bear a nethoxycarbonyl , carboxy or ethylsulfonyl substituent) , 
methylaminosulfonyl, isopropylarainosulfonyl, butylsulfonyl, 
butylaninosulfonyl, tert-butylarainosulfonyl, cyclohexylaminosulfonyl, 
phenylsulfonyl (in which the phenyl may bear a chloro, nitro, amino, 
acet^lamino, trif luoroacetylamino , methoxy, carboxy, 
H-(A-chlorophenylsulfonyl) carbamoyl, or methylsulfonylamino 
substituent at the 3- or 4-position), anilino, pyridylsulfonyl, 
quinollnylsulfonyi, benzylsulfonyl (in which the phenyl ring may bear 
a nitro or amino substituent at the 3- or 4-posttion) , 
pyridylmethylsulfonyl, 2- (pyricfyl) ethylsulfonyl, benzylaralnosulfonyl, 
methyl, ethyl, benzyl, phenethyl or pyridylmethyl. 

5. A compound as claimed in any one of Claims 1-4 in which 
is 2-furyl, 2-thienyl, 3-pyridyl or phenyl in which the phenyl may 
bear one or two halogeno, trifluoromethyl, methyl, hydroxy, methoxy, 
tert-butoxy, methoxycarbonyl or carboxy substituents. 

6. A compound as claimed in Claim 1 selected from 
2-(5-amino-6-oxo-2-phenyl-l , 6-dihydro-l-pyrimidinyl) -N- (2-methyl. 

1- ( 4 f * f 5 , 5-tetramethyl- 1,3, 2-dioxaborolidin-2-yl ) propyl 1 acetamide , 

2- [ 5-cyclohexylaminosulf onylamino*2- ( 4- f luorophenyl ) -6-oxo- 1 , 6- 
dihydro- 1-pyrimidinyl ] -N- [2-methyl- 1- (4,4,5 , 5-tetramethyl- 1,3,2- 
dioxaborolidin-2-yl)propylIacetamide, 2-(5-cyclohexylaminosulfoi^l- 
amino-2-phenyl-6-oxo-l,6-dihydro-l-pyrimidinyl)-N-(2-methyl-l- 
(4,4,5, 5-tetramethyl- 1,3, 2-dioxaborolidin-2-yl ) propyl 1 acetamide , and 
2 - ( 2 - ( 4-aminophenyl ) -5 -cyclohexylaminosulf onylamino-6-oxo- 1 , 6- 
dihydro- 1-pyrimidinyl 1 -N- [ 2-methyl. 1 • ( 4, 4 , 5 , S-tetramethyl- 1,3,2- 
dioxaborolidin-2«yl) propyl] acetamide, or a pharmaceutically acceptable 
salt thereof. 

7. A salt as claimed in Claim 1 selected from 

(a) for an acidic compound of formula I, an alkalai metal 
salt, an alkaline earth metal salt, an aluminum salt, an ammonium 
salt, or a salt made from an organic base which aff rds a 
pharmaceutically acceptable cation; and 
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(b) for a basic compound of formula I, an acid-addition 
salt made with an acid which provides a phannaceutically acceptable 
anion. 

8* A method of making a compound of formula I, or a 

pharmaceutically acceptable salt thereof, as claimed in any one of 
Claims l--? which is characterized by; 

(A) Coiqiling a corresponding acid of formula Ila, or an 
activated derivative thereof, with a corresponding amine of formula 
lib, using a conventional coupling method; 

(B) For a compound of formula I which contains an N-H 
residue^ removal by using a conventional method of the nitrogen 
protecting group of a corresponding compound bearing a conventional 
nitrogen protecting group to afford the compound of formula I which 
contains an amino N-H residue^ including for a compound of formula I 
in which R is hydrogen, removal of a group from a corresponding 
compound of formula I, or for a compound of formula I in which R has a 
value of G, the removal of an activating/protecting group^ Rx from a 
corresponding compound of . formula Vb; 

(C) For a compound of formula I wherein R is an acyl group, 
acylation of a corresponding amine of formula I wherein R is hydrogen; 

(D) For a compound of formula I wherein R is a sulfoxiyl 
group^ sulfonylation of. a corresponding amine of formula I ^rein R 
is hydrogen with a corresponding sulfonic acid of formula D.V.SOj^OH, 
or an activated derivative thereof; 

(E) For a compound of formula I in which R is a group Gr 
substitution of the group L of a corresponding compound of formula 
G-L, herein L is a conventional leaving group, with a corresponding 
amine of formula I wherein R is hydrogen, optionally using a 
conventional catalyst; 

(F) For a compound of formula I which bears a hydroxy 
substituent on an aryl or heteroaryl group, cleaving the alkyl ether 
or acyloxy ester of a corresponding compound of formula I which bears 
a lower alkozy or lower acyloxy substituent on an aryl or heteroaryl 
group; . . 



wo 93/21214 



PCT/GB93/00798 



- 47 - 

(G) F r a compound of formula I which bears a group of 
fomula COORa in which Ra is hydrogen (a carboxy gr up), decomp sing 
the ester group of a corresponding ester made with a conveniently 
removed acid protecting group, including a corresponding compound of 
formula I in ^ich Ha is not hydrogen; 

(H) For a compound of formula 1 bearing a moiety of formula 
COORa, CHjCOORa, CONRbRc, CHjCOMRbRc, C00(CH2)2NReRf or CONRdSOjR^ 
acylation of a corresponding compound of formula HORa, HNRbRc, 
H0(CH2)2NReRf or HNRdSOjR^ with a corresponding acid of formula I 
bearing a moiety of formula COORa in \rhich Ra is hydrogen, or an 
activated derivative thereof; 

(I) For a compound of formula I bearing a lover acyloxy group 
or a group of formula NRgCHO, NRgCOR^, NRgCOOR^, NRhCQNRiRj or 
MRkSOjR^, acylation or sulfonylation of a corresponding compound of 
formula I bearing a hydroxy group or an amino group of formula NHRg, 
NHRh or NHRk ( i.e, an amino group of formula NReRf is which Re is 
hydrogen and Rf is Rg, Rh or Rk) with an activated derivative of a 
corresponding acid of formula HOCHO, HOCOR^, HOCOOR^, HOCQNRIRJ 
(including an isocyanate or isothiocyanate) or HOSO^R^, respectively, 
using a conventional method; 

(J) For a compound of formula I which bears a heteroaryl 
N-oxide group, oxidation of a corresponding compound of formula I 
which bears a heteroaryl group using a conventional oxidant; 

(K) For a compound of formula I which bears a primary amino 
group, reduction of a corresponding compound bearing a nitro group 
using a conventional reducing method; 

(L) For a compound of formula I in which and/or is 

hydroxy, conversion of the corresponding group and/or of a 

1 3 

compound of formula 1 in which Q and/or Q is not hydroxy into a 
hydroxy group by a conventinal met±od; and 

whereafter, for any of the above procedures, when a 
pharmaceutically acceptable salt of an acidic or basic compound of 
formula I is required, by reacting the acidic or basic form of such a 
compound of formula 1 with a base or acid affording a physiologically 
acceptable counterion or by any other conventional procedure; and 
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wherein the chemical formulae I, Ila, lib and Vb. are set out 
hereinbelov;: and 

wherein each of q\ Q^, R, R^, R^, d, y, G, Ra-Rn, R^-R^ and 
Q, except where more particularly described, has the meaning defined 
in any one of Claims 1-7 • 

9. A compound of formula Vb, set out hereinbelow, wherein R has 

a value defined for G in Claim 1; ft^, Q^, R° and R^ are. defined as in 
Claim Ij and Rx is a group which protects and activates a primary 
amino group for substitution, or a salt thereof » 

• 10. A pharmaceutical composition comprising a compound as 

defined in Claim 1, or a pharmaceuticaily acceptable salt thereof, and 
a pharmaceuticaily acceptable diluent or carrier. 
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